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Girdler building *5,000,000 addition for 
B.F Goodrich Chemical Company = »» 


A GREATLY INCREASED flow of Geon 
polyvinyl chloride resins and other plastic 
compounds will soon be coming from 
B. F. Goodrich Chemical Company's plant 
at Avon Lake, Ohio. Girdler—who engineered 
and constructed existing facilities — 
will act as general contractor for the 
expanded processing plant. 

The plastic resins which are 
produced here are the raw materials 
for an ever-increasing number of 
products ranging from plastic pipe 
to Army ponchos, from truck 
tarpaulins to Circus tents. 


Naturally, Girdler feels proud of 
being entrusted with responsibility for 
this expansion project. It's a good 
indication that our experience and 
ability pay off in performance. Keep this 
in mind when you plan process plant 
expansion or modernization and take 
advantage of our complete service and 
vast experience, too, Call or write 
for complete information. 


tie GIRDLER Comox, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION... Design, Engineering 
Construction of Hydrocarbon Processing Plants, 
Gas Producing Piants, Chemical Plants. High- 
grade specialty Catalysts 

Offices: New York, San Francisco 


VOTATOR DIVISION... Continuous Processing 
Apparatus for liquid and viscous materials. Design, 
Engineering, Construction of Edible Oil Piants 


Offices: New York, Atlanta, Chicago, San Francisco 


THERMEX DIVISION...Dielectric Heating Apparatus 
for materials drying, baking, curing. 
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Special: Protective Linings 


Next month we'll bring you—as 
the feature of our 17th Biennial 
Report on Materials of Construc- 
tion—a special, 22-page article on 
protective lining systems for 
chemical processing equipment. 

This article is the most compre- 
hensive guide to the proper use of 
organic protective linings in today’s 
chemical engineering literature. 
It is, in fact, a “first” in the field. 

Typical of the topics covered in 
this article: When to use a lining, 
what type to use, thick linings vs 
thin linings, organic vs metallic, 
influence of equipment design, how 
to modify existing equipment for 
longer life, tips on surface prep- 
aration, how to test and inspect, 
safety measures, cost factors to 
watch. 

Economic life of today’s process 
equipment depends to no small de- 
gree on the proper choice and use 
of the protective lining system. 

For this reason, we are proud to 
publish this special article and 
thereby to do our share of pioneer- 
ing in a field that’s bound to grow 
in both process and dollar impor- 
tance. 

Second part of our 17th Biennial 
Report on Materials of Construc- 
tion—a series we started back in 
1923—is our much-used Directory 
of Construction Materials. 

This 12-page Directory is an up- 
to-date tally of who makes what 
materials, It includes trade names, 
forms available, end uses in proc- 
essing equipment. 

After you’ve read our November 
special report, let us know what 
you think of it. Your reactions will 
help us in planning future reports. 
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How to use foams and how to combat 


the problems of foaming 


Because many engineers know too little 
about foams, this month’s CE Report gives 
a three-way look at the problems. It tells 
what foams really are and why they behave 
as they do. It describes how to kill trouble- 
some ones. It outlines methods for putting 


useful ones to work. (p. 173) 


The membrane process today 


There are a number of plants already 
using the electric membrane process to 
make fresh water from salt water. Here’s 
how the process now stands in terms of 
operation, maintenance and costs. (p. 185) 


@ 


Eight-way design checklist 


New checklist of design trouble spots will 
eliminate hindsight. Your answers to our 


Please turn page 





47 questions will help avoid maintenance 
headaches and wasted dollars that bad de- 


sign always brings. (p. 190) 


wy 


Novelty on a commercial scale 

How engineering ingenuity beats the 
many and complex problems met in large- 
scale atomics. Chemical engineers will meet 


these problems oftener as nuclear power 


and processing become more widespread. 


aS 


(p. 195) 


Right way to limit pump flow 

An easy and sure way to get regulated 
flow from centrifugal pumps is to put an 
orifice in the line. Here’s a step-by-step 
guide to two methods—field and office 


for picking the right sizes. (p. 199) 


Practical new calculation method 
With this improved method you'll get 
accurate design information for compres- 
sors; even with inadequate thermodynamic 
data. And it takes into account those devi- 


ations from the ideal gas law. (p. 204) 


ad 


Rejoin GUIDED TOUR page 274 
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CHEMENTATOR. . 


WHAT’S HAPPENING IN CHEMICAL ENGINEERING 


Different Pulps Build Talor-Made Product... . 
Ion Exclusion Bids for Commercial Use 
New Data to Ease Your Work 


CHEMICALS & RAW MATERIALS 


Plastic Panel Wins Insurance Approval 
Index to this month’s new chemicals 


FEATURE REPORT 


Foams in Chemical Technology 
E, L. Gaden, Jr. and V. Kevorkian 


FEATURE ARTICLES 
More Fresh Water Via Membranes 
T. A. Kirkham 


Cut Repair Time and Costs With Alert Design. 190 
L. Schwab 


Remote Operations in U-235 Processing 
C. A. Rohrmann 


Install the Right-Size Orifice.............. 199 
R. A. Troupe and B. M. Goodwin 


Improve Your Compressor Design 
’, Hartwick 


CE REFRESHER 


What Commercial Reactors Look Like 
T. E. Corrigan and W. C. Mills 


PLANT NOTEBOOK 


Flow Alarm Is Sensitive, Adjustable 
J. R. Wilson 





Use Steam Condensate as Water Makeup... . 
R. W. Moore 


Hand Valves to Decrease Control Valve Range. 
T. Ciarlariello 


Two Numbers That Make a Log Plot 
J. H. Smith 


“Manometer Decanter” Separates Immiscibles 
R. L. Milloch 


Now Calculate Dewpoint Without Tables 
M. W. Africa 


Chart Finds Stages for Extraction 
D. S. Davis 


YOU AND YOUR JOB 


How You Can Register in Other States 
John D. Constance 


CORROSION FORUM 


aes as Elevated Temperature Strength... . 
. A, Lula, A. J. Lena and H. M. Johnson 


EQUIPMENT NEWS 


New Column Splits Close-Boiling Liquids... . 
Index to this month’s new equipment...... . 


CHEMICAL ECONOMICS 


Consumer Trade Lures Ethical Drug Makers. . 
Consumption Index 


PICTURED FLOWSHEET 


Nitric Acidulation Frees P.O;.............. 


OTHER DEPARTMENTS 


Editorial 

Firms in the News 
Man of the Month 
Meet Your Authors 
Names in the News 
Pro and Con Letters 
Reader Service 
Recent Pamphlets 
Technical Literature 
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To keep pace with advances in development, design, 
production and technical management in the chemical 
process industries, more engineers subscribe to Chemical 
Engineering than to any other magazine in the field. 
lotal net paid circulation of this issue: 


41,368 
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For obvious reasons, applied cost of insulating 
tanks, vats and vessels is substantially lower 
when you use wide blanket rolls of ULTRA- 
LITE, the long glass fiber insulation. Equally 
obvious, the joint-free construction and su- 
perior thermal efficiency of ULTRALITE mean 
extra heat savings. 


Many successful application techniques have 
been engineered and all of them save you 
time, heat and dollars. Write today for com- 
plete information on different ways to ‘‘wrap 
your tanks and reap the savings’ with ULTRA- 
LITE. MATERIAL I$ AVAILABLE FROM YOUR LOCAL 
ULTRALITE DISTRIBUTOR LISTED BELOW. 


DSP ACOM cnn Cy 


Thermal and acoustical insulations ® Molded giass fiber pipe insulation @ Pipe couplings and fittings 
252 W. 10th ST., KANSAS CITY, MO, 


etl hg i 


5) ptdie 


JACKSONVILLE, Fia., f Met k NEW ORLEANS 
JOPLIN, Mo NEW YORK 
KANSAS CITY, ¥ JKLAHOMA CITY 
LITTLE ROCK t 

LOS ANGELES 


CHMOND, Va 
OCKFORD. Il! 
ALT LAKE CITY 
ANTONIO 
N DIEGO. W 


CuemicaL Encingertnc—October 1956 





ELECTRONICS n0)0) 0 4 1O1G >>) 1) [C ANTIBIOTICS BREWING 


@ 


Wherever Fait 


of compressed air 


is a vital 
factor... 


JOY WG-9 OIL-FREE COMPRESSOR 


Joy WG-9 oil-free compressors are equipped 
with carbon graphite piston rings. These need 
no lubrication, and compensate automatically 
for wear. Special lightweight pistons; large, 
direct air passages; and liberal water-jacketing 
reduce heat and minimize ring wear. 

Patented Dual Cushion valves are made of 
corrosion-resistant materials. All wearing areas 
except the rings, are either chrome-plated, sur- 
face-hardened, or made of stainless steel. 

The Joy WG-9 is a double-acting, water- 
cooled compressor designed for continuous 


Write for FREE Bulletin. 104-11 


service. It is full force-feed lubricated and fea- 
tures replaceable-on-the-job cylinder and 
crosshead liners. Capacity is to 881 CFM, 
125 psi. This unit is available also as a lubri- 
cated machine for standard air needs or for 
vacuum pump service. 

Joy builds regular and oil-free compressors 
to meet any — and pressure requirement. 
For complete details, write to Joy ring 
Company, Oliver Building, Pittsburgh 22, Pa. In 
Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


Consult 0. Joy Engineer 


for VANEAXIAL FANS * COMPRESSORS 


© OXYGEN GENERATORS 
VACUUM PUMPS AND BOOSTERS 


do | Se | Els | @ | © 
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PACKAGED TOWER POWER 


\\ 1 
“ one rte on a Marley cooling tower—a ner inte- 


af! consists 0 \mator, drive shaft, couplings, Geareducer* and fan 
\ 


rled and perme aligned on a rugged unitized steel support. 


ponent of this pee ged power unit (except the motor of your 
choice ) /As M arley-designed \and \manufactured exclusively and specifically for 
cooling/ tow@r use. Each is e inedred for individual mechanical excellence and 
for cti fi integration ino th complete assembly. All are backed by a 
oa nsibility for depetidabla\ performance and economical maintenance, 


and/that vacking is the ate | gualntee, 


TWese its are standard for iT Matey industrial towers and, together with 

aed er -blade aluminum fans, ate available for modernization of towers 
. \ . 

ot any//make. Installing the prdéjassemhfed Marley power package for replace- 


/ment service reduces shut-down Hime by\ylays 


// She 
// For détailed information on “padkaged wer” for new or existing towers, call 
the arley sales engineer in any \pf 55 midjor cities. 


}| 
i \) 


Tt Trademark 
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For example, 


When feed slurries VARY in solids content 


BIRD Centrifugal Filter keeps going with 
feed variations that would make vacuum or 
screen filter operation impossible. 


Feeds to this BIRD can vary widely both in 
solids content and in separating characteris- 
tics. Changes in consistency and particle size 
do not involve operating adjustments. The 


When feed slurries are HOT 


Because this BIRD separates by centrifugal 
sedimentation hot feeds may even improve 
separating efficiency. There are no screens or 
filter media to “‘blind’’ from ‘“‘salting out’’ 
when handling hot saturated liquids. Tem- 
perature drop in the BIRD is relatively slight, 
reducing drying costs in many cases. 
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Why not find out what this useful, versatile 
Filter can do on your product and your volume 
under your operating conditions? The Bird 
Research and Development Center is set up 
to provide dependable, confidential, pilot 
scale test data so you'll know what this BIRD 
can do before you place an order. 





News about 


B.EGoodrich Chemical : 22: 


CORROSION-RESISTANT PIPING .. . rigid piping of Geon PVC does 
the job where ordinary materials fail. Immune to galvanic corro- 
sion, Light weight, easy to install. 


SUPERIOR INSULATION .. . Geon insulated wire is ideal for machine 
tools and similar equipment where wiring is exposed to oil and 
solvents. Non-flammability is important feature. 


LONG-LASTING FILTER... this rigid Geon filter part used in corrosive 
plating solutions outlasted metal 6 to 1. 


Design with Geon for 
resistance to chemical 


attack, flame, or abrasion 


GCG. polyvinyl materials offer excep- 


tional advantages... inertness or 
resistance to attack by most acids, alkalis, 
oils, and solvents, as well as water. Abrasion 


resistance is outstanding. 


This versatile material can be extruded or 
molded into rigid products like piping, ex- 
truded into flexible products like insulation. 
Or it can be applied as a coating on metals 
or fabrics, Where you need exceptional 
durability and resistance use Geon. For com- 
plete information write Dept. DB-10, B. F. 
Goodrich Chemical Company, 3135 Euclid 
Ave., Cleveland 15, Ohio. Cable address: 


Goodchemco. In Canada: Kitchener, Ont. 


x“ 
7. e000” -~ <i 


B.F.Goodrich Chemical Company 
A Division of The B.F.Geodrich Company 


B.EGoodrich:/ ceon potyiny! materiats « HYCAR American rubber and latex + GOOD-RITE chemicals and plasticizers » HARMON colors 
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LINK-BELT offers you 


COMPLETE, ONE-SOURCE. 
SERVICE 


for all your screw conveyor needs 


How this 4-phase service 
saves you time... spares you details 


1, ANALYSIS AND ENGI- 
NEERING service is pro- 
vided by a district sales 
office in your area. From SCREWS 
long experience, Link- 
Belt District Engineers 
can quickly ascertain the 


best conveying arrange- 
ment for you. 


HANGERS 


COMPLETE LINE OF 

SCREW CONVEYOR 

COMPONENTS and re- 

lated elevating, convey- 

ing and power transmis- 

sion equipment is your TROUGHS 
assurance that specific 

needs will be fulfilled 

most efficiently and eco- 

nomically. 


SPOUTS & GATES 
EASY ERECTION is 


achieved because of pre- 

fitting, match marking, hyd 
close-tolerance manufac- 

turing and Link-Belt SHAFTS & COUPLINGS 


drawings, Link-Belt will 
handle entire erection 
assignment if you wish, 


SATISFACTORY PER- 
FORMANCE is assured 
when you rely on Link- 
Belt as a single contract 
source for your .com- 

Spotless, galvanized screw conveyor (cover removed) provides poeaty, «Bone Doom 

olicioan sanitary means of carrying flaked, edible material to § leci 

bucket elevator and further processing. 7 ae oe 
erating readiness, 





Here's a four-point program that provides quick and easy 
answers to your screw conveyor problems whether minor or 
complex. Whatever you need in components . . . and to what- 
ever extent you require engineering supervision—Link-Belt will 
devise a system “tailored” to your requirements, correlating all 
factors to assure you of finest performance. For more facts, call 


your nearby Link-Belt office. SCREW CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
cpcosy Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the orld, 
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Down Flow type with 
radial diffuser for con- 
trolled oir distribu- 
tion. 


Attractive Horizontal 
Model with adjustable 
louvers. 


os 


Wherever large quantities of heat are re- 
quired, McQuay steam or hot water Unit 
Heaters answer the need quickly and effi- 
ciently. Where internal atmosphere is subject 
to sudden temperature drop due to door 
openings, McQuay Unit Heaters provide 
rapid heat recovery. 

With remote heat sources McQuay Unit 
Heaters can be located anywhere, making 
them ideal for applications where fumes, dust 
and other inflammables make open flames a 
hazard. 

Both the horizontal and vertical types have 
steel cabinets bonderized and finished in 
baked enamel to provide maximum protec- 
tion against corrosion. For operation in ex- 
plosive atmospheres, units can be equipped 
with explosion proof motors. 

71 McQuay representatives to serve you; 

Consult your classified directory. 


M Quay ay 


UNIT HEATERS 


HEATING AIR CONDITIONING 
14 


. REFRIGERATION 
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as light as ) 
a wisp 


Lightweight Hackney cylinders save freight... 
help you tackle higher shipping costs 


The low tare weight of Hackney compressed gas cylinders saves ship- 
ping dollars for you, Here’s a practical, immediate answer to higher 
shipping costs resulting from increased freight rates, 


Lightweight Hackney cylinders weigh less because they are made 
of selected high-quality steel that assures adequate strength without 
excess weight. In addition, the Hackney process of cold drawing 
produces uniform side wall thicknesses that eliminate excess material. 


Low tare weight is just one of the big reasons why Hackney seam- 
less or two-piece cylinders are so often selected for the safe shipment 
of compressed gases, Rigid inspection, uniformity, durability, smooth 
surfaces and neat appearances are other good reasons, Write for Hackney compressed gas cylinders are made in 
cong many sizes, for high-pressure or low-pressure ship- 
specification sheets. ment of all types of gases. 


Pressed Steel Tank Company 


of Hock 





1447 South 66th Street, Milwaukee 14, ‘icnmnies © District Offices: 


S Veadorbh Ave., Rm. 2025, New York 17 « 203 Hanna Bidg., Cleveland 15, Ohio » 4247 North Ave., 

10, Cinci nnoti’ 36, Ohie » 57 East Wen tworth Court, Room 105, Minneapolis 19, Minn. « 93% W, 

Poudhivee St NW, 113, Atlanta 9 « 208 S. LaSalle Sv., Rm. 792, € 4s Bidg., 

los Angeles We {03's Riverside Circle, Marshfield, Mass. « ‘Gewel ron Works, Ine., Division, 
140 Wallace Ave., Downingtown, Pennsylvania 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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PYC (OR OTHER 
DIAPHRAGM) ISOLATES 
FLUID FROM 
WORKING PARTS - 


Screwed or Socket Ends, ‘2 to 2” 


The Grinnell-Saunders PVC Valve makes it practical to have a complete pee ie gpa of 
ae a Sg ae e Grinnell -Saunders 

piping system pipe, vaives, and fictings with no other material but Stashregm Valve: 

PVC (polyvinyl chloride) coming in contact with the fluid in the line. 

The body of the new Grinnell-Saunders Diaphragm Valve is made of ' tetra 

rugged PVC; diaphragm is of PVC (or a wide range of other materials, ; from fluid in the line. 

including Teflon, Kel-F, Neoprene, Hycar and others) ; the bonnet is of : © Diaphragm lifts high for 


cast-iron or malleable iron for strength and economy. full, streamline flow in 
either direction. 


PVC, of course, has exceptional chemical resistance to aging or > >, Steahembin flocs pesieive, 
deterioration of any kind, and can be successfully used with most : leak-tight closure. 
chemicals, It has high strength, light weight, and can be easily joined . Diaphragm easily replaced 


without removing valve 


by threading or by solvent welding. i a i 
In addition to the new Grinnell valve with PVC body and diaphragm, 

Grinnell offers PVC pipe in schedules 40, 80, 120; and Grinnell PVC 

Fittings (screwed or socket ends). Write for further information. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 
Grinnell Company, Ine., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe ‘ond tube fittings ° welding fittings : engineored pipe hengers ond supports °* Thermolier unit heaters * valves 
Grinnell-Sounders diaphragm volves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell avtomeotic sprinkler fire protection systems ° Amco air conditioning systems 
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Undisputed First Choice 


with engineers who have had occasion to thoroughly test this 
type of filter. Shown here are structural features that are the 
result of over 30 years experience in building this one filter. 
If it could be made better or cheaper Sparkler would have made 
it that way long ago. 


Aloysius C. Kracklaver 
Originator of the Horizontal Plate Filter 











A.S.M.E. designed 
construction is stand- 
ard for pressures up 
to 60 Ibs. on all filter 
tanks, 











Plates sealed inde- 
pendently at center 
and periphery to as- 
sure positive seal. 








Plates sealed inde- 
pendent of tank clo- 
sure to secure a posi- 
tive seal for both filter 
plates and for tank 
cover. 











Scavenger plate sup- 
ported by re-inforced 
flat bottom tank. 








Cartridge plate as- 
sembly—removable in- 
depently of tank. 








Heavy solid plate 
rings precision ma- 
chined. 








Heavy perforated 
sheet metal support 
for filter paper. 








A more positive filter 
seal is obtained when 
hydraulic pressure is 
applied to plates ex- 
ternally rather than 
internally. 








Plate designed to re- 
duce flow friction to a 
minimum. 











The Sparkler, original exclusive horizontal plate design and flow 
principle, has never been equalled for efficiency and dependability 
in filtering with any and all types of filter aids. The cake maintains 
its original position as formed regardless of pressure fluctuation flow 
rate or viscosity. No break-through is possible, even with a complete 
shut down of the filter. Filtering can be resumed with perfect safety 
at any time. With Sparkler plate construction a completely sanitary 
filter can be furnished. 


SPARKLER MANUFACTURING CO. munoeiein, niunors 
Sparkler International Ltd.—Manufacturing plants in Canada, Holland, Italy and Australia. 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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A Contamination-Free Product es een 











No. 187 
Bottom Outlet Type 





witH OPW “ a. 


Bottom opening 
type. 125 pound. 


line strainers = 


No, 387 
Top outlet type. 
125 pound 





Is your product clean enough, your pump, meter and 
loading valve protected against scale, grit, dirt, rust and 
other foreign materials? 

Be sure! Install OPW Line Strainers in any pipe line e 
system for a cleaner product. Tight fit of cage and Ke . ” 

A P 5 lo. 387-F 

screen assures all product passing through strainer. Top outlet type 
Screen areas are many times pipe size for full flow. flonged. 125 pound 
The simplicity of screen removal, cleaning and replac- 
ing facilitates regular, periodic checkup in the shortest 
possible time. 
Choose your size, type and mesh! 125-pound standard 
or 200-pound high pressure types. Bottom or top outlet 
cage, reinforced for sturdiness and precision fit. Screwed 
or flanged end. Flanges, bolts and gaskets to suit. Strain- 
er meshes from 14 to 390, 





JORDAN CORPORATION 


INDUSTRIAL SALES DIVISION OF OPW CORPORATION ; 

: No. 487-F 
Top outlet type 
flanged. 200 pound. 





6013 WIEHE ROAD Opn CINCINNATI 13, OHIO 
i Elmhurst 1-1352 
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a0 BE Goodrich 


Hot acid scrubs 
tomorrow’s refrigerator 


A typical example of B. F. Goodrich improvement in rubber 


HAT sheet of steel will soon be 
a refrigerator— gleaming white be- 
cause of the steaming hot acid bath. 

To clean rust off steel so enamel will 
stick, miles of sheets are run through 
tanks of hot acid that eats off the film 
of rust. B. F. Goodrich made this low- 
cost method practical by developing a 
rubber and brick tank lining that stands 
the hot acid and the slicing, banging 
of fast-moving steel. 

The sheets used to move over sta- 
tionary skid blocks but these soon 
wore out with rubbing plus heat plus 
acid. Now B. F. Goodrich makes a 
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series of small rubber rolls that really 
turn and the one remaining reason for 
frequent shutdown has ie cured, 
What's more, the new B. F. Goodrich 
segment rolls cost one-third less than 
the old-fashioned type, yet last 3 times 
longer. 

B. F. Goodrich specializes in rub- 
ber equipment to handle acids and 
other corrosive chemicals, Today 
you'll find B. F. Goodrich rubber 
covered rolls and rubber lined tanks, 
pipes and valves in the most modern 
plants. More important, you'll find 
rubber lining in some places where 


it has lasted 15 and even 20 years. 

When you buy B. F. Goodrich lining 
you buy years of engineering back- 
ground with it—experience that makes 
sure your lining will be exactly fitted 
to meet all the special requirements of 
your work. B. FP. Goodrich Industrial 
Products Company, Dept. M-762, Akron 
18, Ohio 


B.EGoodrich 


INDUSTRIAL PRODUCTS 


19 





Life 


on the Chemical Newsfront | ‘7 


NEW HIGH-STYLED COLORPHONES show the unlimited 
color range and unsurpassed hardness that account for 
the expanding use of Cymexc* melamine molding com- 
pout in consumer and industrial products. Color is 
yuilt in for lifelong beauty, in any shade, any tone you 
can ny cme from sparkling white through the spectrum 
to deep black. Since color is molded in, there are no extra 


finishing steps and no coating to drip, stain or wear off. 


aig 


Not only telephones, but fine dinnerware, 
appliance housings and other molded prod- 
ucts benefit from the excellent 
resistance of Cyme to heat, 

abrasion, staining and household 

chemicals. Many types of Cyme. 

molding compounds are avail- 

able to meet various molding and 

application requirements. 

(Plastics and Resins Division) 


IT LOOKS LIKE A TOUGH SERIES for uniforms as for players. 
Hard wear, soiling, perspiration and frequent laundering take a 
lot out of the crisp flannels that start the season—but this year 
things look better, Eight major league clubs specified Cyanamid’s 
LANASET® Finish for their uniforms because they found that the 
built-in shrinkage control and abrasion resistance keep them 
looking and fitting better. In all types of woolens, Lanaset Resin 
penetrates the wool fibers, preserves their original finish and set, 
and makes shrinkage negligible. (Organic Chemicals Division) 


20 
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FOOTWEAR THAT LASTS LONGER and does not discolor is one 
result of the use of Antioxidant 2246®. This product is well 
known for its ability to protect natural rubber compounds against 
surface deterioration, loss of flexibility and discoloration. Now its 
use as a stabilizer in “non-staining’ synthetic rubber polymers 
adds a new phase to its versatility. Improved storage stability, 
little or no gel build-up, freedom from discoloration and protection 
against oxidation of the cured product are all built into these new 
polymers stabilized with Antioxidant 2246. (Organic Chemicals Division) 
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NEW BI-FUNCTIONAL MONOMER is N-methylolacrylamide, offer- 
ing both addition and condensation polymerization possibilities 
through the active vinyl and methylol groups. The water solubility 
of the polymerized monomer may be modified to a desired degree 
through the incorporation of suitable hydrophobic monomers, Such 
resins show promise for sizing, dye additives and similar appli- 
cations. Chain polymers or copolymers may be subsequently cross- 
linked through condensation, suggesting applications in adhesives, 
cements and thermosetting plastics. N-methylolacrylamide is availa- 
ble in research quantities, (New Product Development Department, Dept. B) 


GROWING POPULARITY OF VINYL RAINWEAR and other viny! 
products has increased demand for plasticizers based on phthalic 
anhydride. These and other important uses in polyester resins and 
intermediates for dyes, pigments and fine chemicals put domestic 
consumption today at 350,000,000-pound annual level. As quantity 
use grows, large-volume users are finding convenience and economy 
by switching to molten Agno* Phthalic Anhydride. Labor is reduced 
in handling, storing and charging into process equipment. Loss of 
material is minimized. Fire hazard is reduced by storage under inert 
gas. Plant housekeeping is greatly simplified. Cyanamid, one of the 
world’s largest seodenets of phthalic anhydride, ships it in molten 
form throughout the country. (industrial Chemicals Division, Department B ) 
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CONTROLLED PARTICLE SIZE is the criterion for the series of 
new improved CaLco.om* Vat Dyes developed by Cyanamid 
Above, a speck test is one of many performed to insure the high 
quality of these Vat Dyes now being shipped to the textile 
industry. Application characteristics » emma ane on controlled 
particle size, such as reduction rates, penetration and dispersion, 
are now more predictable, leading to better dyeing and more 
consistent results with continuous and batch production. Based 
on many years’ research into dye technology, new manufactur 
ing methods assure optimum particle characteristics for each 
dye for best performance, (Organic Chemicals Division) 

“Trademark 
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Additional information may be 
obtained by writing on your 
letterhead to. the Division of 
American Cyanamid Company 
indicated in the captions, 


Building for the Future 
Through Chemistry 














MINE TO MARKET ! 


FIRST FOR LASTING QUALITY— FROM 
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For dependable “on-stream” performance... 
retube your exchangers with 


PHELPS DODGE 
HEAT EXCHANGER 
TUBES! 


Wide selection of copper-base alloys for every type of application— 
including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.; 
Los Angeles, Cal.; Chicago, IIl.; and Bayway, N. J. 


Expert assistance in solving your tube corrosion problems, 


Specify Phelps Dodge . . . One of the largest suppliers of tubes 
to manufacturers of heat exchangers! 


PHELPS DODGE COPPER PRODUCTS 


SALES OFFICES: Ationta, Birmingham, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dotlas, 
Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwavkee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, Portiand, Ore., Richmond, Rochester, N. Y., Son Francisco, &. Louie 
Seattle, Washington, 0. C 
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TOMORROW: 


A standard motor that can 


The new Line/Af is another step closer 


One of the principal causes of motor failure today is overloading. 
Right now Westinghouse is working on motor designs that will 
someday result in a motor that can survive any overload. 
This picture shows a 15-hp Life-Line ‘‘A’”’ motor pulling a 
quarter of a million pounds of locomotive on New York Central 
tracks near Buffalo. It’s simply a dramatic way of showing 
the progress Westinghouse has made toward better overload 
protection. Improved insulation, frame construction and bearing 
design give the Life-Line ‘‘A’”’ better protection against over- 
loads than ever before. It’s industry’s closest approach to a 
standard motor that can withstand any overload condition. 
Your Westinghouse sales engineer is ready to tell you about 
many other reasons why the Westinghouse Life-Line ‘‘A’’ is 
industry’s most advanced and preferred motor. Call him today. 





New exclusive Rondite* impregnat- 
ing varnish, partner to new Bondar* 
and Mylart insulations, guarantees 
complete resistance to the heating 
effects of heavy overloads as well 
as motor contaminations. 


*Trade-Mark 


{Du Pont Registered Trade-Mark 


Exclusive Life-Line ‘‘A’’ pre- 
lubricated bearing features a new 
4-way seal and completely excludes 
the three main causes of bearing 
failure: (1) contamination, (2) over- 
greasing, (3) wrong grease. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 





‘ 
4 


stand any overload? 








a. Bite emmrtLM fore be, 





to consult 


owners’ processes to develop flow 
diagrams, plant layouts, specifications 


| Utilizing... 


for engineering | 
and construction o rf | “aan el eae 


turnkey basis 
re. ss 


h : [ d ; the plans and specifications of 
C. €mica an other engineering firms 
sds 
the designs and processes developed by 


petrochemical plants | ‘*iv'x'smminaustin 


Consult Chemico on any project 
in the development, diversification 
or expansion of your business. 


CHEMICAL CONSTRUCTION 


A SUBSIDIARY OF ELECTRIC BOND AND SHARE COMPANY 


cc aaa 525 West 43rd Street, New York 36, New York 
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World-wide experience . . . technical 
ingenuity . . . complete facilities . . . 
record of achievement... are your 
assurances that a CHEMICO plant is a 
profitable investment. 


Chemico has world-wide experience. 

In the course of its 42 years of service to industry, 
Chemico has built many types of chemical 

and petrochemical plants, incorporating the 
latest technical advances in plant design. 

Among its accomplishments are the expeditious 
completion and the successful operation of 

over 1000 important projects in the United States, 
Canada, Mexico, Brazil, England, France, Italy, 
Egypt, India, Japan, Philippines, and South Africa. 


Chemico has technical ingenuity. It maintains 
continuous interest in the development of 

new processes and the improvement of existing 
techniques for the production of synthetic 
ammonia, methanol, formaldehyde, nitric acid, 
urea, sulfuric acid, acetylene and allied products. 


Chemico has complete facilities. It handles 
every detail of a project from preliminary 
planning and economic surveys, through 


engineering and design—purchasing, inspection, 
shipment of material and equipment—to 
erection and start-up operation. 

It maintains a modern, fully equipped research 
laboratory and pilot plant, where its own and 
clients’ processes are thoroughly tested. 


Chemico has a record of achievement. 

In synthetic ammonia, Chemico-designed plants 
provide approximately 25% of the world’s 

total production. 

In sulfuric acid, Chemico-designed contact 
plants yearly produce over 30% of the world’s 
total production. 

In nitrie acid, Chemico-designed plants are 
operating with full power recovery. 

In ammonium nitrate, Chemico-designed 
plants are producing over 1,500,000 tons per year. 
In ammonium sulfate, Chemico-designed 
plants are producing over 2,500,000 tons per year. 
In acetylene, Chemico-designed plants in 
operation and under construction will have a 

total capacity of over 150,000,000 pounds per year. 


CORPORATION 
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ONE OF A SERIES FEATURING VARIOUS TYPES OF CHICAGO PNEUMATIC COMPRESSORS 





Chicago Prreuamattic ects seer see os sn 


AIR AND GAS COMPRESSORS © VACUUM PUMPS © PNEUMATIC TOOLS ¢ ELECTRIC TOOLS © DIESEL ENGINES © ROCK DRILLS © HYDRAULIC TOOLS 
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* FOR PRESSURES TO 
16,000 PSIG 


SIZES 200 TO 1000 HP 
(other CP Compressor 
modeis available in sizes 
up to S000 hp) 


Class OCE-S five-stage, horizontal 
duplex ethylene gas compressor. 


Four-stage Ciass OCE-4, siow- 
speed compressor handling 
hydrogen at 3000 psig. 





Now Another 


Balanced Vision in 


Now ... American Optical is proud to 
announce an outstanding development in | 
vision and safety . . . CLEAR AND 
| 
| 





CALOBAR CORRECTIVE CURVE SUPER 
ARMORPLATE TILLYER LENSES. 


AO ULTRASCOPIC Safety 
Glasses with BALANCED 
1 
VISION are the Ultimate 4— — — -AO Lens with Adjusted Correction! - —- —- —p 
in Eye Protection | 


There are over 420 combinations 
in the American Optical line of 
metal (F'5100 series) and plastic 
(F9500 series) safety glasses. You 
can give every worker the type of 
eye protection he needs. You can 
fit any worker. 

SEE THESE SAFETY GLASSES WITH 


BALANCED VISION AT THE AO 
BOOTH, NATIONAL SAFETY SHOW. 


The Big Benefit | Facts about the AO 


is BALANCED VISION | TILLYER Principle of 


With “compensated” or balanced vi- | ADJUSTED CORRECTION 
sion throughout the lens, the worker # Lenses which interpret the services of the 
obtains optimum seeing qualities ophthalmic —— eer be as 
: — in R power from center to edge. Such con- 
from his glasses whether he looks up, stant R power depends upon achieving a 


down, laterally or straight ahead. DR. EDGAR D. THLYER, balance between marginal sphere and cyl- 


+ 46 ee internationally recognized Deen of ~——inder characteristics of the lens. For over 
Naturally, this “balanced vision” will ety thirty years the Tillyer Principle has been 


increase visual efficiency and safety the accepted standard in achieving this balance. Now, new computa- 
on the job . . . reduce production and tions make it possible to apply the well-known Tillyer Principle to 
i a . safety-thickness S.A.P. lenses. 
eye accident costs. This advance is ‘ ; : a ; ? 

lable in all ; inti Electronic computing gives a new scientific dimension to lens per- 
avaliable In all reguiar prescription  — fection. This advance for the first time is adapted to safety lenses and 
ranges. is now available with American Optical eye protection equipment. 
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AO — First’! 


fety Ix 


Glasses 


AO Ultrascopic Safety 
Glasses Made History 


in1955. 


. Now with 


Adjusted Correction 
they’re a Better “Buy” 


than Ever! 


Both the AO F5100 Metal Goggle and 
the AO F9500 Plastic Goggle feature 
the ultrascopic shape, a new concept 
which assures better seeing through a 
wider field of vision and improved eye 


protection from 
greater lateral pro- 
tection of the lenses. 


Quick Facts on the F5100 Goggle 


EYEWIRE — Designed to hold lenses safely without strain. 

Lenses if struck will be retained more effectively against being 

forced out of frame. 

TEMPLES — Cable and spatula iypee jibe latter available only 

on goggles without side shields) th types easily adjustable 
mt very comfortable. 

BRIDGE — Increased thickness for extra long life, permanently 

trued, permanently adjusted. 

SIDESHIELDS — No brace bar obstructs vision. Removable, in- 

dividually fitted and adjustable, double-braced for strength. 

Size for each frame clearly marked 


NOSE PADS — Acetate, won’t corrode, easily replaceable. Very 
comfortable — they spread goggle weight evenly. 


Always insist on the 4) trademark 
on lenses and frames. 


\ ierions ( )ytical 


LENSES —- Planos are interchangeable. AO Tillyer 6 curve 
Super Armorplate Clear or Calobar (medium, dark or extra 
dark)... with Balanced Vision. 


NICKEL CONTENT —- Maximum to prevent corrosion yet main- 
tain flexibility. 


ENDPIECES —- Reversible on side shield model for compact 
folding. 

PAD ARMS — Wide solder area for durability, no sharp bends, 
long guard arm for greater range of adjustment. 


SCREWS -—- Deeply grooved for easy replacement of com- 
ponents, Wide shoulders mean long life at a vulnerable spot. 


BEADED ENGRAVING —- Women workers like a touch of dis- 
tinction like this —- an American Optical exclusive. ‘ 





Not! ss A's P9800 Series Plostie Safety torsos 
yt 4 ag 
and fitting in « spectacte, side shield 
plastic frames, and other advantages. 


SOUTHBRIDGE, MASSACHUSETTS + BRANCHES IN PRINCIPAL, CITIES 
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Why Rockwell-Nordstrom 
Use in ANY 


Cost Less to 


Corrosion control, longer life: 


In Rockwell-Nordstrom valves, the seat is never 
exposed to corrosive or erosive line materials. 
And at all times the plug is surrounded by a 
tough film of pressurized lubricant to provide: 


—a protective coating between plug and 
body that prevents grinding wear, means 
longer valve life and easier operation. 


~—~a far tighter seal than is possible with 
ordinary metal-to-metal closure. Holds 
lightest gases or heaviest fluids. 


—lubricant, forced into a chamber at the 
small end of the plug, serves as a hydraulic 
jack, insuring continuous, dependable op- 
eration. 


And Rockwell-Nordstrom simple quarter turn 
closure makes power, gear, or wrench operation 
two to five times faster than ordinary valves. 
Ideally suited for automation. 


Genuine Rockwell-Nordstrom 
lubricants: 


There are genuine Rockwell-Nordstom lubri- 
cants to meet almost any combination of pres- 
sure, temperature and line fluid conditions. 
They are the result of the longest and most 
extensive research into valve lubricants ever 
made by any company. Their purpose is to help 
Rockwell-Nordstrom—the original lubricated 
plug valve—give you the best valve service 
you have ever had, at the lowest yearly cost. 


What are your valve problems? 


Rockwell-Nordstrom valves are made in a 
wide range of sizes, pressures, special metals 
and body designs for chemical and process 
applications. Your Rockwell-Nordstrom Sales 
Engineer can help you specify the right valve 
and lubricant combination for your needs. Or 
write: Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. 


These PRockwell-Nordstrom geor operated valves assure fast, dependable control 


Wrench operated Rockwell-Nordstroms on these latex tank blow- 
on dry hydrogen supply lines at a big ammonia plant. 


down lines provide leck proof control under constant operation 
that would soon ruin ordinary valves. 











Lubricated Valves 


Chemical Process Service 





Shown here is a Screwed Gland steel valve with rec 
tangular opening——one of many patterns available in a 
wide range of metals, sizes, and pressure rotings for 
chemical service. 


Lube Screw and gun fitting: 
Easy, fast lubrication with bucket 
gun, hand gun, or stick lubricant. 
Check valves maintain constant a 
enitnemeh ciaanste: i Operating Shank: Quick 

quarter turn to open ofr 








close valve, 


Lube Channels: ‘Sealdport” 
lubricant system assures perfect 
seal. Lubricant eliminates metal- 


to-metal friction 


Lube Chamber: Jack plug 

for easy operation, if nec- 

Tepered Plug: Maximum essary. No stuck or galled 
strength, positive seating, per- valve down-time 
fect sealing. ; 


ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF 


40t* YEAR of lubricated plug valve leadership 





Five liquid screens are used to reclaim 
dewatered pulp and clarified water 
for re-use, 


High-energy vibrators keep meshes 
open, assure low-cost removal of solids 
from waste water. 


vibrating 
screens 


CHEMICAL WASTES can be profitable. These Link-Belt Liquid Vibrating Books 2377 and 2554 describe the 


Screens, combined with a Thru-Clean Bar Screen, Straightline Grit Collector 
and flight conveyor, remove solid wastes for later sale as feed and fertilizer. 


complete line of Link-Belt vibrating 
screens for chemical plants. 


Waste pays its way 


when Link-Belt Liquid Vibrating Screens reclaim by-products 
and help put a halt to stream pollution 


the drain in industrial “waste.” In many cases, 
an analysis by a Link-Belt engineer might show how 
it could be salvaged at a profit with Link-Belt Liquid 
Vibrating Screens. 

Working on a principle of high-frequency, low- 
amplitude vibration, these screens can be adjusted for 
most effective separation. Solids are retained, liquids 
are passeéd—stream pollution is reduced. 

Whatever your screening problem, there is a Link- 
Belt vibrating screen to do the job. Smooth, powerful 


BE‘. day, thousands of dollars literally go down 


vibrating action prevents plugging or blinding, assures 
fast, accurate separation. Adjustable amplitude per- 
mits screening a variety of materials . . . from sticky 
ores to soft, dry feeds. For all the facts, write or 
contact your nearest Link-Belt office. 


ook OF 


LINK?@;BELT 


4 
Qari 


LIQUID VIBRATING SCREENS 





14,14 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal! Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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YOU CAN BE A WINNING 


Talent Scout 





FOR SCHOLARSHIP AWARDS! 





Victor's 
Talent Scout Co 


GENERAL OFFICES 
155 NORTH WACKER DRIVE 


CHICAGO 6 


VICTOR CHEMICAL WorKS & 


TELEPHONE DEARBORN 2 - 40:0 


You can help guide a student's future. 


We believe many of our friends would welcome the 
rtunity to help a a young person and 

at the same time help our country maintain its 

position of leadership in engineering and scientific 

development. 


We recognize that the cost of a eee education 
prevents some of the nation's talented high school 
graduates from pursuing their chosen fields in the 
sciences. This is a great loss to the nation and 
endangers our security. 


Undoubtedly, many of you would like to be helpful and 
make it possible for some deserving _ person to 
be selected for a four-year scholarship in science 
or engineering. Perhaps you know of several right now! 


Victor is happy to make a modest contribution to help 
relieve this critical condition, and we are confident 
you will enjoy participating in this unusual 
opportunity to nominate someone of your choice. 


Yours very truly, 
VICTOR CHEMICAL WORKS 


Rothe Weigel 
President 








Four, $4,000.00, 4-Year Science or Engineering 
Scholarship Awards! 


You can nominate a high school 
graduate of your choice! 


If yours is one of the 20 winning 
entries, some fortunate, deserving 
high school graduate can become 
your nominee and eligible for a 
$4,000.00, 4-year Victor scholar- 
ship award. 


If you send in a winning entry, you ~ 


may nominate any 1957 high school 
graduate you wish. It may be your 
son, daughter, a relative or friend. 


It’s easy to win! 

Write, in a one-page letter (not 
over 500 words), the kind of a 
program you think industry should 
adopt to stimulate the interest of 
high school graduates in becoming 
scientists or engineers. 


Within a few minutes, you can 
probably think of several ideas 
which could be adopted by indus- 
try to help solve this acute prob- 
lem. Just write a page letter giving 


your ideas for a program. Remem- 
ber, writing ability is not necessary 
to win. Originality will count most 
in the final judging. That’s all 
there is to do. 


The 20 winning entries will have 
the honor of nominating a 1957 
high school graduate of their 
choice, according to the rules sent 
at the time winning entries are 
selected. 


Here’s an opportunity for you to 
help maintain and strengthen the 
great American heritage of scien- 
tific and engineering leadership — 
possible only if each of us, in our 
individual way, does something to 
encourage the nation’s talented 
young people. It’s a chance for you 
to be a talent scout for the scien- 
tific and engineering leaders of 
tomorrow! 


Each of the 20 winning entries 


will also receive a personalized, 
genuine leather attaché case. 


See next page 
for contest rules and 
ELMS BULLS 





Dependable Name in 


for 58 Years 











Here’s all you do... 


Write, in a one-page letter (not over 500 words), the kind of a program you think industry 
should adopt to stimulate the interest of high school graduates in 
becoming scientists or engineers. 


CONTEST RULES 


1 All entries will be based upon originality 
and the basic ideas presented. Writing 
ability is not necessary to win. All entries 
should be typed and must be accompan- 
ied by a properly filled-out Official Entry 
Blank. 


2 All residents of the continental United 
States are eligible to enter, except stu- 
dents, employees of Victor Chemical 
Works, their families, or members of their 
advertising agency. 


3 Each contestant may enter the contest 
one time only. 


4 Entries will be judged by The Reuben H. 
Donnelley Corporation. The decision of 
the judges will be final. In case of ties, 
duplicate prizes will be awarded. All 
entries and ideas presented become the 
property of Victor Chemical Works. 


5 Contest closes midnight, November 30, 
1956. All entries must be postmarked not 
later than that date and received not 
later than December 14, 1956. Entries 
must be mailed First Class to: Victor 
Talent Scout Contest, P. O. Box 5767, 
Chicago 77, Illinois. 


6 Winners will be notified no later than 
March 1, 1957. 


7 If you are one of the 20 winners, you will 
earn the right to nominate a 1957 high 
school graduate of your choice for a 4- 
year, $4,000.00 scholarship in science or 
engineering. 


8 Of the 20 graduates nominated, 4 will be 
elected for 4-year scholarships. 


9 The 4 winning nominees will be selected 
by a committee appointed by the Amer- 
ican Chemical Society. Nominees will be 
eligible on the basis of rules sent at the 
time the winning entries are selected. 





Official Entry Blank 
VICTOR TALENT SCOUT CONTEST 


Name 





Address 





City 





Company 





Title 





Attach to your entry and mail to: Victor Talent Scout Contest, P. O. Box 5767, Chicago 77, Illinois 


PRINTED IN U.S.A. 
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turnarounds... 


Raise production... 


Solution: Ljungstrom’ Air Preheater 


With a Ljungstrom stills stay on stream at top capacity 
months longer, because preheated air mixes more thor- 
oughly with fuel. More complete combustion greatly re- 
duces slag forming material. You generate higher flame 
temperatures, increase heat-transfer rates. 

That’s why four of your present processing units can 
do the work of five. With Ljungstrom Air Preheaters each 
unit’s output can increase as much as 25%. Example: One 
pipe still in an eastern refinery went from 12,000 barrels 
to 18/20,000 barrels after application of a Ljungstrom. 

How fast is “WRITE OFF”? 
Ljungstrom has many other advantages. You save up to 
20% in fuel...furnace design is more economical, with 
no need for convection surfaces...many fuels you used 


The Air Preheater Corporation 





to throw away can be used... through-put is consistently 
improved... product quality is higher, You can see, there 
fore, why a Ljungstrom is paid out in nine montha or less. 

For more complete details on what the Ljungstrom Air 
Preheater can do for you —for an analysis of the heat 
recovery benefits attainable in fuel burning equipment 
call or write The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regener 
ative counterflow principle. The heat transfer surfaces 
in the rotor act os heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 
to the incoming cold air. 


60 East 42nd Street, New York 17, N.Y 





‘Taylor TResents | 


ACTUAL SIZE 62” x 3” ’ 


No, 200TD111 


rew 
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NEW LOW COST 
FLOW TRANSMITTER 


The new Taylor Fixed Range Differential Pressure Transmitter 
(200TD111) provides an excellent, economical means of meas- 
uring flow, liquid level, or pressure. A 3 to 15 psi signal is 
transmitted to an indicating, recording or controlling receiver 
with an accuracy of 1%. Its remarkably low price makes it a 
practical cost accounting aid for many applications previously 
considered marginal. Check these features: 


Simple to install. Piping is simplified because it 
can be close coupled to orifice flanges. Can be 
lead-line or bracket mounted. No seal pots re- 
quired. Mercuryless, no leveling required. 
Force-balance construction means negligible 
displacement. 41% lb. weight, 644’’ x 3”’ size 
make it easy to handle. 

Easy to maintain. External zero and range adjust- 
ments. Self draining or venting. Over-range to 
full working pressure with no permanent 
damage. Purges, if required, can be installed to 
keep body swept clean. Minimum number of 
parts. 

Reliable accuracy. Calibration accuracy is better 
than 1%. Unaffected by piping or mounting 
stresses. No errors build up during operation 
because of self draining and venting feature. 





DESIGN SPECIFICATIONS 


Diaphragm of Neoprene impregnated Nylon. 

Body material brass. 

Maximum working pressure 150 psi.; temperature 150° F. 
Air Supply pressure, 20 psi. 

Air consumption, 0.10 standard cu. ft. per minute. 
Output pressure range 3 to 15 psi. 

Size 644" x 3'', Weight 4 lbs. 9 oz. 

All connections 4" internal NPT. 
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Pressure effect 2%/150 psi (100’’ range). Tem- 
perature effect 2%/100°F. (100” range). Sensi- 
tivity exceeds 0.1%. 

Rugged and dependable. No stuffing box, levers or 
pivots. Norelay valve. Compact, weatherproof, 
built for rough service and outdoor mounting. 
Adaptable. Ranges 0 to 50, 100, 200 and 300 
inches of water—easily and quickly changed 
by substitution of range ring and diaphragm. 

No. 200TDI11, Fixed Range Differential Pressure 
Transmitter. Immediate Delivery from Stock. 

Call your Taylor Field Engineer to discuss pos 
sible applications for this remarkable new in 
strument in your plant. And write for Bulletin 


98274. Taylor Instrument Companies, Rochester, 
N.Y., or Toronto, Canada. 


r 





‘Taylor Instruments 


MEAN 


ACCURACY FIRST 








IN HOME AND INDUSTRY 





Whatever your process...insist on 


Glascote glass-lined products 





GLASS-LINED REACTORS 
Available for Jaboratory, pilot plant 
and -scale commercial production 


fuil 
Furnished in glass-on- staal o alloy 
metals, with or without thermal jacket- 


bey 


ghd 


GLASS-LINED COLUMNS 
Seetbed ta chews packed columns 


Glass-lining gives the ultimate in corrosion-resistance... 
zero contamination... lower cost through longer service life 


OU can use Glascote glass-lined equipment — from start 
to finish — for processing a variety of corrosive materials. 
Glascote’s glass-linings put an end to contamination. 

Whatever your processing system, you, too, will find it 
profitable to use Glascote’s glass-lined equipment — pipe and 
fittings, reactors, columns, storage tanks, rotary dryer-blend- 
ers, etc. All designed for dependability, durability, flexibility 
of application and economy of operation. 

What's more, you can be sure of product purity, because 
Glascote’s chemical-resistant, acid-alkali glass offers greater 
resistance to corrosive action . . . greater versatility for proc- 
essing products. And Glascote also offers you non-stick glass 
which is ideal for polymer production of all types. 

Remember, for efficient heat transfer and extra-long service 
life insist on Glascote glass-lined products. 


Ask the representative who calls on you for all the 
facts about Glascote products—reactors, storage tanks, 
columns, conical rotary dryer-blenders, receivers, con- 
densers and accessory products. Or, if you prefer, 
write direct. Glascote Products, Inc., Cleveland 17, a 
subsidiary of A. O. Smith Corporation. 


Our standard one year guarantee continves to apply 
to all Glascote glass-iined products. 


oe ee A * a Se 


CLEVELAND 17, OHIO 
eens ot capes lest i Wow Verh « Pittepia » Unio, 
J, * Chicago * * Dayton » Houston * Los Angeles 
puton 6. ate Gop. soteesbens! Milwaukee 1, Wis. 
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from START:. 5 iN’ S 


GLASS-LINED 
HEAT EXCHANGER 
TUBES 


using vario 2 en 
cooling . The use of either her elbows oF 
bends provides a versatile operating assembl 


_GLASS-LINED 
STORAGE TANKS 


Single shell glass-lined horizontal fur- 
nished in standard units ei ye om ig up 
to 6000 gal. (larger on special orde 
Vertical glass-lined units baoladhed in 
four standard structural foe plain and 
eted, open and closed. Standard tanks 
ilt in capacities up to 6000 gal. (larger 
on special order). 


GLASS-LINED a 
PIPE AND FITTINGS Bank tereey os 


Glescote produces and stocks glass- eifat TEAL r 
lined pipe in 10” lengths and fittings i oF jac et 650" F; operating Pressures 
to ASME standards, in inside di- i be 500" F full vacuum to 25 psi, jacket 65- 
ameters from 114" to 4”. Six and 8”, = » psi (50-60 psi with tank at full cnet 
and larger sizes are fabricated to 

order. Leakproof gaskets available 


to suit material conveyed in pipe. 
teseseseeeeessceeeee A SUBSIdiary of AO.Smith Corporation......... 


The World's largest manufacturer of glass-lined steel products 


& 
Permaglas Glass-lined Glass-lined BH °«: lined Glass-lined 
water heaters <> beer storage bulk storage oircratt pump ports 
tanks units asd °. equipment w 
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Swenson Puts Ideas 


For the Processing industry! 


Ideas for better process methods will start to 
work for you when you read Swenson’s new 
12-page brochure, “An Open Door”. Just off 
the press it shows how Swenson Engineering 
assists in solving many evaporation, crystal- 
lization, filtration, pulp washing and spray 
drying problems. 


It introduces the facilities and operations of 
the Swenson Evaporator Company. Many 
installations of Swenson equipment are illus- 
trated and described. Truly “An Open Door” 
to lower production costs, it shows how ex- 


perience combined with extensive research 
and modern manufacturing provides the 
equipment best suited to particular needs. 
Whatever your position... engineer, presi- 
dent, manager, chemist . . . be sure to request 
this brochure. It is interesting and informa- 
tive. Send for your copy today! 


SWENSON EVAPORATOR COMPANY 
15669 Lathrop Avenue, Harvey, Illinois. 


Manufacturers of Evaporators, Spray Dryers, Crystallizers, 
Filters, Pulp Washers, Acid Resistant Heat Exchangers and 
other Process Equipment. 

















evaporation 


crystallization 


filtration 





pulp washing 


spray drying 





AN OPEN DO )} 


J) 
‘ 








’ 
A DIVISION OF 


Proved, Engineering. for the Process Industnies i ee ey 


CORPORATION 


a 


Since 1889 
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The M/58 Controller's Revolutionary 
Floating Disc System 

Here’s the exclusive Foxboro design development that gives 
M/58 Control its unique versatility, precision, and stability. 
The floating disc and matched bellows assure uniformly high 
controller sensitivity and pin-point control action, even at 
widest settings of the proportional band. Lever-set propor- 
tional band adjustment is calibrated to 500%. 


Component Construction 
Gives Unrivaled Versatility 


Not only is the complete controller easily detachable as a 
unit, but also, each component is a “plug-in” unit. For 
example, reset plugs in at right as shown; derivative, 
similarly, at left. All 4 control actions, with 2 reset ranges, 
are available and easily adjustable to widest variations in 
operating conditions, Proportional action from 1 to 500% 
quickly set by lever. 




















ee 


Outperforms 





all other 





controllers | 


If you think this claim is exaggerated, just put a 
Foxboro M/58 Consotrol* Controller on your process. 
The tougher the job, the more it will outperform other 
controllers! Or ask any present user... many of the 
largest, most progressive petroleum and chemical 
processors are using hundreds of these instruments. 
They will unhesitatingly confirm that this exclusive 
Foxboro development has put their processes “on 


stream”, automatically and smoothly from the control 
room, without false starts or confusion. 

The M/S8 Controller can do the same for your 
process. The flexibility of its control functions makes 


*Reg. U. S. Pat. Off. 


.zzthe controller with the FLOA’ TING DISC 


ateecy, 


it readily adaptable to all processing techniques. All 
four actions are available, with two ranges of reset 
... all are easily adjustable to the most widely vary- 
ing operating conditions. For example, reset and 
derivative functions plug in .. . proportional action 
from | to 500% can be quickly set by a lever. And 
calibration is a simple zero adjustment! 

Get full details on this simple, truly “universal” 
Controller, Write for Bulletin 13-19 and ask your 
Foxboro Sales Engineer for a demonstration. The 
Foxboro Company, 3610 Neponset Ave., Foxboro, 
Mass., U.S.A. 


OX. B OR CONSOTROL INSTRUMENTS 





New TRAILMOBILE acid 


The secret its exterior ring design! I 
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tank trailer... 
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has THOUSANDS of 
POUNDS more 
payload capacity 


The new Trailmobile Model CH Acid 
Tank Trailer gives you big, extra pay- 
load capacity amounting to as much 
as 100 pounds for every 100 gallons 
of capacity built into the tank. 


The secret is exterior ring design! Brawny 
rings of steel reinforce the new light gauge 
shell allowed by regulation codes. This unique 
design lightens the trailer by thousands of 
pounds while retaining structural strength. 

This new Trailmobile Model CH incorpo- 
rates every money-saving feature of previous 
Trailmobile models, It is available in high ten- 
sile steel, stainless steel or aluminum with a 
variety of coatings and linings to handle all 
types of corrosive and non-corrosive fluids. 
Insulated models are also available where 
load temperatures need to be maintained. 


Check on the CH before you buy. tras 


TRAILMOBILE inc. 


Cincinnati 9, Ohio ¢ Springfield, Missouri 
Longview, Texas * Berkeley 10, California 





do you want 


o] g 


LECTRO-CLAD 


ademor 


Nickel Plated Steel Plates 


will give it to you 


Yes, you can get low-cost, yet effective pro- 
tection against contamination and corrosion 
with all these chemicals...and many more! 

Effective in heavy industrial applications 
where the corrosion rate does not exceed 
0.0015 inches per year, CFaI Lectro-CLap 
Nickel Plated Stee] Plates successfully com- 
bine the corrosion and contamination resist- 
ance of nickel and the economy and strength 
of carbon steel. 

That's because CF&I LecTro-CLaD is made 
by the Bart Process, which consists of elec- 
trodepositing a heavy layer of 99% pure 
nickel on a carbon steel plate. This process 
results in a permanent bond between the 
nickel and the steel base. The nickel plating 


is customarily supplied in the 8-10 mil range; 
however, it can be plated up to 15-20 mils, 
if specified. 

What’s more, CFal Lectro-CLapD Nickel 
Plated Steel Plates are easily fabricated with- 
out costly special equipment. Just use regular 
shop equipment and bend it... weld it... 
roll it—the protective nickel layer will not 
check, spall or flake! 

Ask our nearest sales office for the com- 
plete story on economical, effective, easy-to- 
fabricate CFaI Lectrro-CuaD Nickel Plated 
Steel Plate today. Wickwire Spencer Steel 
Division, The Colorado Fuel and Iron 
Corporation, P. O. Box 1951, Wilmington, 
Delaware. 


* NICKEL PLATED BY THE BART LECTRO-CLAD PROCESS 
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low-cost 





protection against 


with these chemicals? 


Assembling a tank fabricated from CF&i LECTRO-CLAD Nickel Plated Steel Plates. 


Claymont Steel Products 


Products of Wickwire Spencer Steel Division + The Colorado Fuel and Iron Corporation 


Abilene (Tex.) + Albuquerque + Amarillo « Atlanta + Billings « Boise - Boston - Buffalo - Butte + Casper - Chicago - Denver ~ Detroit - Ei Paso - ft. Worth « Houston - Lincoln + Los Angeles 
New Orleans - New York - Oaklond + Odessa - Oklahoma City - Philadelphia - Phoenix - Portiand - Pueblo - Salt Loke City - Son Francisco + Seattle - Spokane « Tulsa + Wichita 
CANADIAN OFFICES AT: Toronto - Vancouver 


OTHER CLAYMONT PRODUCTS 


Stainless-Clad Pilates «+ Manhole Fittings and Covers «+ Large Diameter Welded Steel Pipe 
Fiame Cut Steel Plate Shapes « Flanged and Dished Heads + Carbon and Alloy Steel Plates 
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A 
QUAKER OATS 
CHEMICAL 
USE 
REPORT 


TETRAHYDROFURFURYL 
ALCOHOL 
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1. Leather Finishing 
QO Tetrahydrofurfury] alcohol is becoming increas- 
important in: ingly important in the finishing of leather. THFA 
dissolves many difficultly soluble dyes and keeps 
them dispersed even when dye solutions cool. Its 
action as a highly efficient ‘driver’ produces deep 
penetration and aids in leveling spray and flame 
coats. THFA is unusual in its ability to penetrate 
through the grain of leather without disturbing the 
fat liquor balance so necessary for flexibility and 
proper feel of leather. Not to be overlooked is the 
use of THFA as a resin solvent which aids resin 
penetration and adhesion to leather surfaces. 


2. Organic Synthesis: 

Tetrahydrofurfury] alcohol acts like both an alcohol 

and an ether. The hydroxy] can be replaced by other 

functional groups, and the ring can be cleaved to a 
CH, variety of open chain compounds which may be re- 
| cyclized to 5- or 6-membered heterocyclic types. 


THFA is used for the preparation of high boiling 
CH~CH,OH esters. Tetrahydrofurfuryl oleate is an example; it 
has found considerable use as a plasticizer. 


Dihydropyran, derived from THFA, is a source 
of a variety of compounds including piperidine, glu- 
taric acid and 1,5- difunctional open chain types. 


3. Esters of THFA Yield a Nonvolatile Herbicide 

Tetrahydrofurfury! alcohol esters of 2,4-dichloro- 

phenoxyacetic acid (2,4-D) and 2,4,5-trichlorophe- 

noxyacetic acid (2,4,5-T) are brush and weed killers. 

They have low volatility, are readily soluble in or- 

ganic compounds, and contain maximum percent- 

ages of 2,4-D and 2,4,5-T components for effective 

herbicidal activity. These herbicides cling to brush 

and weeds until they’re killed and control possible 
vapor injury to adjacent sensitive crops. They are 

commercially available in packaged formulations. 

Photo: Courtesy of California Sprey-Chemical Corp. 

IMPORTANT NOTICE: Investigate new low price of THFA made possible by new process. 


Write for our new Bulletin 206 on QO Tetrahydrofurfuryl Alcohol; 
it presents chemistry, physical properties and uses of THFA. 


The 


Quaker Oals 
. 335L The Merchandise Mart, in Europe: 
(Company Chicage 54, Illinois Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands, 
. Quoker Oats (France) S$. A., 3, Rue Pillet- Will, Paris IX, France; 


ROOM 535L 120 Wall St, A/S “Ota”, Copenhagen, $. Denmark 


New York 5, N. Y. in Australia: 
Swift & Company, Pty., Lid., Sydney 


Room 4351 Main P. O. Box 4376, In Japen: 
Portiend 8, Oregon F. Kanematsy & Company, Utd., Tokyo 
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THIS “MANHOLE COVER" is really a magnifica- 
tion of Arachnoidiscus ornatus, one of the hundreds 
of different intricate particles that make Celite such 
an effective filter aid. 


What’s this 
“manhole cover” 
got to do with 
more accurate 
filtration tf ay 
control? MWenpeeeengna7 bias 
wos ae 














It's a particle of CELITE 
with the 





The photomicrograph at left shows the wide 
variety of particle shapes and sizes in a typical 
Celite sample. By carefully controlling the propor- 
tions of particle sizes, the most complete range of 
grades is obtained. 





Johns-Manvilie CELITE 
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Celite’s wide range of grades permits precise control of several 
different filtration operations in the brewing of beer and ale. These 
filtration, final beer 
polishing and purification of brewing and bottle wash waters. 


include various ruh beer filtrations, wort 


In industry's modern research laboratories, Celite filtration has 
proved itself an indispensable tool. Special grades of Celite have been 
developed that are particularly effective in analytical methods re- 
quiring filtration or chromotographie study. 


Inthe manufacture of lubricating oils, Celite filter aids completely 
remove bleaching clay from the oil itself and also clarify the many 
additives used by the industry. 


-the diatomite filter aid 
widest range of grades 


Need maximum clarification? Use 
Celite* Filter-Cel. Or does your fil- 
tration require the fastest flow rates? 
Then use Celite 545. In addition, 
there are 7 more intermediate grades 
plus many special grades produced 
for specific applications. Thus, with 
Celite, you can establish the exact 
balance of clarity and flow rate that 
your process requires. No other diat- 
omite gives you such a wide choice 
of grades. 

Celite also gives you other impor- 
tant advantages over competitive 


filter aids. Its lower wet density 
provides greater surface coverage per 
pound. This means substantial sav- 
ings because six bags of Celite actually 
do the work of seven bags of other 
diatomites. 

And Celite is uniform, Every pound 
of Celite comes from the world’s larg- 
est and purest commercially avail- 
able diatomite deposit. Every pound 
is processed and graded at the same 
plant under the same conditions. Yet, 
with the large inventory maintained 
at the plant and Johns-Manville’s 


nationwide network of warehouses, 
you're assured of fast, sure delivery. 
So, if filtration belongs in your proc- 
essing operations, it will pay you to 
call in your local J-M Celite engineer. 
Backed by Johns-Manville’s research 
facilities and years of practical diat- 
omite experience, he can help you 
with your filtration problems. Call 
him today or write Johns-Manville, 
Box 14, New York 16, N. Y. In 
Canada: Port Credit, Ontario. 


*Celite is dobna-Manvitle 
mark for its diatomaceous 


Diatomite Filter Aids 
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Republic Stainless 
cuts cost of 


Operator at left is removing scale accumuletion from Clepco im- 
mersion heater casing made from Republic ELECTRUNITE® Stainless 
Steel Tubing. Any normal cleaning procedure may be followed 
without risk of damage to unit. And if your product demands 
cleanliness, the lustrous, smooth-finished surfaces of stainless tubing 
are clean, sanitary, and easy to keep that way. Solid stainless 
throughout, maintenance and replacement costs are reduced. 


Operator at right is shaping 2” Republic ELECTRUNITE Stain- 
less Stee! Tubing to a bullet nose by spinning it under flame. 
Workability of this tubing mokes it easy to fabricate, For 
heater casings, Cleveland Process uses both Types 304 and 
316 Stainless Tubing which they find highly satisfactory for 
either acid or alkaline solutions—at temperatures ranging 
from 100° to 600°, 


REPUBLIC 
CD Uderleli Uedlort Reuige of Stewcdlard, Stalls 
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Tubing solves breakage problem... 
Clepco immersion heater casings 


Thé Cleveland Process Company of Cleveland, Ohio, 
manufacturers of Clepco immersion heaters, had a 
twofold problem. The tube-like casings they use to 
house heating elements were iibeicnned from a brittle 
imported material. Scale removal was particularly haz- 
ardous—often resulting in a cracked or broken casing. 
Furthermore, the material itself, although an effective 
insulation, was expensive. 


To solve these problems, Cleveland Process switched 
to Republic ELECTRUNITE Stainless Steel Tubing for 
heater casings. They found ELECTRUNITE Stainless 
Tubing easy to fabricate, having consistently uniform 
diameter, wall thickness, concentricity, strength and 
ductility. But most important, ELECTRUNITE com- 


pletely eliminated breakage and substantially reduced 
material costs. 

Made of long-lasting Republic ENDURO Stainless 
Steel, this tubing provides strong resistance to cor- 
rosion, oxidation and scaling at high temperatures. 
Where strength is a requirement ELECTRUNITE 
Stainless Tubing is ideal—providing an extremely 
high strength-to-weight ratio. 

This tubing may be the very material you need to 
improve your product or process. For detailed informa- 
tion about the many cost-saving advantages of Republic 
ELECTRUNITE Stainless Steel Tubing—including sizes, 

ages and analyses—send coupon today for new, 
illustrated 60-page booklet. 


REPUBLIC ENDURO® STAINLESS PIPE SAVES COSTS 
in paper mills. Section shown above is part of 
a piping system that conveys the highly corro- 
sive pulp mixture to the processing machines. 
Where corrosion-resistance is vital to cost 
savings, the extra expense of this long- 
lasting piping is an inexpensive investment 
in long-range economy, 


STEEL 


and, SCA, Produc 


REPUBLIC SEMI-RIGID PLASTIC PIPE SAVES COSTS 
in cooling towers. Original pipe had to be 
replaced every four months in this cooling in- 
stallation near coke ovens. A constant bath of 
corrosive steam saturated with hydrochloric 
acid soon destroyed it. Two years ago, 
Republic Semi-Rigid was installed with excel- 
lent results: no sign of damage to this date. 


Name 


REPUBLIC DEKOROM®-COATED EMT SAVES COSTS 
of electrical conduit in chemical plants. Wher- 
ever the atmosphere is corrosive, unprotected 
metal parts take a beating. But Dekoron- 
Coated EMT shrugs off corrosion. The tough, 
polyethylene coating over the galvanized 
finish gives double protection to electrical 
raceways. Send coupon for facts, 


— ee ee ee 


REPUBLIC STEEL CORPORATION 

3116 East 45th Street + Cleveland 27, Ohic 

Please send me more information on: 

OC Republic ELECTRUNITE Stainless Steel Tubing 
© Republic ENDURO Stainless Pipe 

© Republic Plastic Pipe 

OQ) Republic Dekoron-Coated EMT 





Company 








Address 


City 


Zone..._State 





---------------}; 
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Cut Maintenance Costs and 


You Cut Pump Costs! 


Here’s an “all-around” pump designed for your 
industry. It costs hundreds of dollars less than 
refinery pumps — yet does many of the same 
jobs. It costs a little more than grease-lubricated 
pumps — yet more than makes up the difference 
by cutting maintenance. 

It’s a quality pump throughout. As shown 
above, it has: 


1. Double-row oil-lubricated bearings with 
positive end closures suitable where acid or 
alkali vapor or abrasive dust is present. 


2. Oil lubrication — which does away with 
the most common cause of bearing failure — 
overgreasing. Oil lubrication also permits 
operation at higher temperatures. 


3. Heavy shaft —holds alignment, reduces 
wear of parts. Either high grade carbon steel 
or stainless steel is provided, depending on 
application. Pump can be supplied with or 
without shaft sleeve as desired. 


4. Alternate sealing arrangements ~— Any 
one of six different sealing arrangements can 
be provided, including a water-cooled stuffing 
box where the liquid being pumped is above 
250 F. 


Allis-Chalmers builds many types of pumps, but 
this particular type is recommended for pump- 
ing liquors, corrosive materials and solutions in 
the most used ratings to 3500 gpm, heads to 400 
feet for liquids to 550 F. A-4870 


For complete information call your nearby A-C office or write Allis-Chalmers, 
General Products Division, Milwaukee 1, Wisconsin, for Bulletin 52B7638. 


ALLIS-CHALMERS 
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QUICK 
OPENING 
«DOORS 


For Horizontal or Vertical Pressure Vessels 


Designed and Built to Your Specifications 


Struthers Wells’ patented engineering achievements pro- 
vide important advancements in Quick Opening Doors— 
for all sizes of vulcanizers, devulcanizers, impregnators, 
sterilizers, ovens, cylinders, etc. These fast, smooth-oper- 
ating doors feature simplicity of design, ease of handling, 
savings in floor space, and a lifetime of dependability. 
Illustrated are a few applications of Quick Opening Doors 
on large and small vessels. Consult Struthers Wells for 
doors best suited to your specific requirements. 





STRUTHERS WELLS 


CORPORATION 
TITUSVILLE, PA. 


Plants at Titusville and Warren, Pa. 


Offices in principal cities 
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NEW FEATURES! HIGHER EFFICIENCIES! NEW ‘3-IN-1”’ DESIGN! 


AMERICAN BLOWER SERIES 106 INDUSTRIAL FAN 


Certified ratings! Pressures to 18” 
w.g.! Volumes to 125,000 cfm! 
Heavy construction! Choice of 3 
special-duty wheels! You get all 
these features, and many more in 
American Blower’s new Series 106 
Industrial Fans. 











Available in 16 sizes, each with a 
high efficiency rating. Series 106 
fans offer a wide range of optional 
accessories and construction fea- 
tures to meet standard or special 
specifications — or you can buy it in 
7 sizes as an efficient, heavy-duty 
“packaged” industrial fan, complete 
with motor, V-belt drive and weath- 
ertight running-gear enclosure 


Get complete data from your near- 
est American Blower Branch Office, 
or write for Bulletin 5306-H. 





haa 








Series 106 Industrial Fan 


Choose the wheel to fit the duty 





CERTIFIED 
RATINGS 











American Blower 
products serve industry 


@ Air Conditioning, Heating, 
Ventilating Equipment 
Mechanical Draft Equipment 

@ Industrial Fans and Blowers 

@ Centrifugal Compressors 

@ Gyrol Fluid Drives 
Dust Collectors 
Refrigerating Machines 





Air Handling — for effi- 
cient handling of air, 
fumes, or gases — either 
clean, or containing light 
concentrations of dust 
or materials. 


Material Handling — 
efficiently handles air or 
gases containing granu- 
lar material—dust grain, 
exhaust from buffing or 
grinding wheels. 


Long Shavings — spe- 
cially designed for con- 
veying or handling air 
or gases containing long 
stringy material — wood 
shavings, fibers, alfalfa. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Ammncan - Standard 


ss 8a ae 


AMERICAN BO BLOWER 
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MORE ENGINEERS 


to help you improve production and cut costs! 


Specify Socony Mobil and get the services Socony Mobil products are also backed 
of more industrial lubricationengineersthan by more services for analyzing petroleum 
are provided by any other oil company. products in use... more on-the-job training 

These specialists, working closely with of your personnel in correct product appli- 
your Mobil representative, will help you set cation . . . more approvals from machine 
up a plant-wide program of correct lubrica- _ builders . . . more continuous research to 
tion . . . advise on any lubrication problems assure continually improved products . . . 
that might arise. Their long experience and _—more practical experience—90 years! 
expert recommendations can improve your Always specify Socony Mobil, There's 
production and cut costs. more in every barrel for you! 


SPECIFY FIRST STEP 


SOCONY MOBIL [° IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION 


— S 
UTTING FLUIDS » WAKES « SOLVENTS * pLasti® 
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Convert Liquid Chlorine 
to Dry Vapor 
Fast and Economically! 


Where relatively large quantities of chlorine in dry 
gaseous form are required, this Whitlock Vaporizer Sys- 
tem provides high capacity output at low cost. The 
System is standardized in design and complete in itself. 
To operate, it is only necessary to connect steam, con- 
densate, chlorine, and vent lines. The efficient design 


and rugged construction suggested by the standards of 


The Chlorine Institute, Inc., make this System extremely _ 


compact and economical, Controls are simple and relia- 


ble — assure safe, easy operation. 


THE WHITLOCK MANUFACTURING CO. 
West Hartford 10, Connecticut 


In Caneda: Darling Bros., Ltd., Montreal 


Designers and builders of bends, coils, con- 
densers, coolers, heat exchangers, heaters, 
piping, pressure vessels, receivers, reboilers 


The Vaporizer is available in 
five standord sizes with ratings 
from 500 to 8000 pounds per hour. 
Write for descriptive Bulletin 1328 
and prices. 
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...otay Bright as the Dollars You Save 


information on aluminum in the process in- 
dustries, call the Reynolds office listed under 
“Aluminum” in your classified telephone di- 
rectory. Or write Reynolds Metals Company, 
P.O. Box 1800-CJ, Louisville 1, Kentucky. 


Aluminum resists rust and corrosion due to 
chemicals, gases, plant atmospheres, coastal 
environments. You enjoy the natural “‘bright- 
as-a-dollar” appearance of this long-lasting 
metal. You save the expense of painting. You 
save many dollars on replacement of equipment 
often destroyed by rust and corrosion. 

You benefit in other,ways, too, with aluminum. 
It’s non-sparking. Eliminates much of the 
danger of costly fires and explosions. Makes it 
ideal for walk-ways and tank decks. 
Aluminum is versatile. You get natural insula- 
tion and high heat transfer from aluminum in 
many plant uses. Use it for heat exchangers, 
high pressure steam lines, fractioning towers 
and many other applications. 

Wherever you use aluminum, it remains bright, 





The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G22 ALUMINUM 


lasts long, and saves you money. To get more Watch for Reynolds new program, "Circus Boy’, Sundays on NBC.TV 
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Many Users Say This Hose Outlasts Them All! 


water, and other fluids and gases .. . and it lasts 
longer. 


Bulk and stiffness have been engineered out of this 
modern hose. An exclusive R/M construction, 
Homoflex Hose has no pre-set twist . . . it coils and 
uncoils freely in any direction, eliminating strain at 
kinking points that can cause internal damage and 
eventual hose failure. Special engineering creates a 
homogeneous, inseparable tube-to-cover bond that 
greatly increases hose life... and reduces hose costs! 
Rugged and strong, flexible as a rope, and light, 
Homoflex Hose does a better job in handling air, 


MANHATTAN RUBBER 


y “3 . aM tee ag Se eA ey Se, oe 


gs | 


Homoflex Hose maintains uniform inside and out- 
side diameters for faster flow on the job. . . easier 
fitting of couplings. Ask your R/M representative 
about types of Homoflex Hose for your operations. 
He can also show you how other types of R/M Hose 
for general and special purposes last longer, too... 
give you “More Use per Dollar.” 


am-618 


DIVISION—PASSAIC, NEW JERSEY 


“MANHATTAN, INC. 
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Performance Qualities of 


Now... NON-PRESSURIZED 
liquid-phase heat-transfer systems 
that operate up to 600° F. 


AROCLOR 1248 


Operates at atmospheric pressure...cuts 
installation and maintenance costs of 
expensive pressurized systems. 


Fluid is fire-resistant ...increases safety 
by eliminating direct-firing or heat 
transfer with flammable fluids. 


The Equipment... capacities can range from 

small portable units—usually electrically 

heated—to large gas- or oil-fired units generat- 

ing from 250,000 to over 10,000,000 B.T.U.’s allies: textes kant Nd 40": B Aenmes 
per hour. Circuits are closed, forced circula- liquid condition at all times. 

tion. Compact design saves space, mini- 

mizes installation and maintenance costs. 


The Fluid... Aroclor 1248 is a highly stable 
chlorinated polyphenyl; does not support 
combustion up to its boiling range 652° to 
725° F.; has autogenous ignition temperature 
of extremely high 1299° F.; is non-corrosive. 
Aroclor 1248 operates in most systems four 
to seven years without replacement. 


Pin-point control within 2° F, 


Contact Monsanto for SOURCES of ARCCLOR 1248 
heating systems 


M Write to us on your company letterhead. We will send you technical 
ONSANTO information about Aroclor 1248 and/or the names of Aroclor 1248 heat- 
transfer system manufacturers and designers. Organic Chemicals Division, 

MONSANTO CHEMICAL COMPANY, Dept. IF-3, St. Louis 1, Missouri. 

AROCLOR, Reg. U. 5. Pat. OfF 
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Sola-Flex B= bellows 





and expansion joints 


are made in all sizes 


and varieties 


BIG OR LITTLE, round or square, convoluted or 


WAWA/44 U-span—no matter what kind of expansion joints S O L A kK 


you need, Solar can build them. Sola-Flex joints are 


durable, economical, and are based on advanced engineering AIRERATT SOMPANY 


designs using a wide variety of metals. High or low pressure 
piping problems are easily solved with Sola-Flex bellows. SAN DIEGO DES MOINES 
Ask for our latest catalog. Write Dept. C-71, Solar Aircraft 

Company, San Diego 12, Calif. 


DESIGNERS, GEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS © GAS TURBINES + BELLOWS CONTROLS + HIGH TEMPERATURE COATINGS » AIRCRAFT COMPONENTS 
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when should you pay 


$13.00°a pound 
for TITANIUM? 


The answer is when its cost/life ratio makes titanium less 
costly than other metals—as it often does. Look at it this 
way... 


More Metal Per Pound—Titanium weighs only 56% as 
much as steel of the same strength. Where 50 pounds of steel 
is needed—28 pounds of titanium will do the job. 


It’s Final Cost That Counts—Fabricating takes the lion’s 
share of production costs on most jobs. Considering material 
and fabricating costs together usually whittles down the 
titanium price differential to 2 or 3 to 1. And, most impor- 
tant... 


REM-cRU 
TITANIUM 


Titanium Outlasts Most Metals — even those generally con- 
sidered ‘corrosion-resistant,’ by 10, 20, even 50 times or more. 
Added together, these facts often make titanium the most 
inexpensive material you can use, And only titanium can 
provide its exceptional combination of light-weight, high- 
strength, and resistance to corrosion. Ask a REM-CRU engi- 
neer to give you complete details about what titanium can 
do for you. 
*The actual cost of titanium mill products varies with the 
grade, size and quantity ordered. The $13.00 figure is repre- 
sentative of today’s prices for items used in commercial ap- 
plications. 


To keep abreast of the latest developments on 

this vital metal, write to Dept. C-10 for the 
Rem-Cru Review—a free periodical presenting the 
latest technical data on titanium alloys, 


REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


Sales Offices: 3338 South Mait Avenue, Los Angeles 22, California © 4601 W. Cortiand Street, Chicago 39, Illinois © 405 Lexington Avenue, New York 17, N. Y. 
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OTHER WILLIAMS 
EQUIPMENT 


A ROLLER MILLS 

—IMPACT and DRYER MILLS 

—for fine grinding to 400 

mesh or micron sizes A 


AIR SEPARATORS 

— any type; for precision 
control and high production 

A in fine grinding 

VIBRATING SCREENS 

1 to 3 decks, —in any size for any job. 

open or enclosed, 

HELIX-SEAL 
MILLS 


—for dust-free 
grinding, and for wet, 
sticky, greasy materials. 


Also: COMPLETE “Packaged” PLANTS 


for crushing, grinding, separating, 


HAMMER ‘MILLS 


* INCREASE YOUR OUTPUT 
* IMPROVE PRODUCT QUALITY 
* REDUCE YOUR COST-PER-TON 


*% No matter how tough your grinding, crushing or shredding job— 
no matter what the material; mineral, vegetable, chemical or animal— 
there's a Williams Hammer Mill engineered es yee to get the finished 
ae you want ina —— operation—A SAVING UP TO 50% 

N PRODUCTION COSTS! Extra primary and secondary crushers 
are unnecessary—foundations and buildings for additional machines, 
drives, conveyors and other equipment are climinated—A SAVING UP 
TO 75% IN EQUIPMENT COST! 


Many Williams exclusive design and construction features assure 

greater accuracy to meet the most difficult product specifications— 
promise continuous satisfactory performance under the most severe 

operating conditions with an absolute minimum of maintenance. 


Consult with Williams about increasing your grinding output and 
reducing your costs. Tell us about your operation at the time you 
Write For Complete Catalog. 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 M. 9th S. ane Ht. Louis 6, Mo. 


eee 


y_€RUSHERS ——SRINDERS _ 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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“U.S. Pilot Pinch Valves 
Last Twice As Long...’’ 


says production official of phosphate chemical plant 


“And these U.S. Pilot® Pinch Valves,” he adds, 
“don’t clog or freeze — they are made of rubber. 
They don’t require the babying of metal valves— 
and they play a major part on our production.” 
Although the life expectancy of these “U. S.” 
valves is twice that of metal valves they cost less 
to install. 

This phosphate plant, located in Florida, manu- 
factures animal food supplements and fertilizer. 
It is in operation 24 hours a day, 7 days a week. 
In this rugged round-the-clock routine, “U. S.” 
products have proved economical and highly satis- 
factory. To control, pipe and connect the highly 


Mechanical Goods Division 


corrosive and erosive semi-solids handled in the 
plant, U.S. Giant® Acid Hose, U. S. Expansion 
Joints and U. S. Pilot Flexible Pipe are used. The 
plant’s officials have found that U. S. Rubber prod- 
ucts are unmatched in facilitating production and 
in reducing maintenance and equipment charges. 
They have standardized on “U.S.” products. It 
will pay you to take any and all corrosion problems 
to a “U.S.” specialist. 

Get in touch with any of our 27 District Sales 
Offices, or write United States Rubber Company, 
Mechanical Goods Division, Rockefeller Center, 
New York 20, N. Y. 


Watch NCAA Football, Saturday Afternoon, NBC-TV 
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California Spray Chemical 

Corporation's new Complex Fertilizer 

Plant at Richmond, California which will shortly go 
on stream... . rated capacity is 400 tons-per- 

day. The new plant was designed by C€ & land 

is the first of its type in the Western 


Hemisphere using the PEC continuous chemical 


processes. Wide range and flexibility are - 


provided, and most any desired grade of 


fertilizer can be produced. This process 
was selected by Calspray after careful 
research. and comparison of all 


available processes. 





| 


is ae 


Tin Cremican anp Enpusrrian Corr 
Cincinnati 26, Ohio : 4 


. Designers and Builders of Plants for the. : | 
a Be 
Available Throughout the World 


* COMPLEX’ FERTILIZER * AMMONIUM PHO PHATE: 


gq 








at the 


When all the shouting is over and the last 
campaign speech has been made, isn’t this 
what all the struggle is really about? 

You and your neighbors are going to march 
to the polls November 6 and settle things the 
American way. 

Not by fists or by force, not with a penalty 
if you don’t vote, or the secret police checking 
up to see if you did. 

You'll vote because it’s the thing to do. 


Polls! 


Vote as you please, of course—but vote. 
Vote for the party and the candidates you 
honestly believe will represent you best. 
But also vote because you believe in this 
democracy of ours and you want to keep it 
the way it is—a country where you can have 
your say and nobody else can say it for you. 
Everybody you know os 
will be there. ie. 
We'll see you at the polls. 


VOTE NOVEMBER 6Gth! 





“ 


You can 


see why 
Saran Lined Pipe 


cuts corrosion costs 


It’s made of corrosion-resistant saran swaged into rigid 
non-bursting steel . . . liquid never touches metal in these installations 


Here’s your best way to convey acids, 
alkalies and other corrosive liquids— 
saran lined pipe, fittings and valves, 
This modern piping is corrosion resist- 
ant... forms snug, leakproof joints . . . 
is available for working pressures up 
to 150 psi. Fittings and valves are also 
available in steel for working pressures 


to 300 psi. 


Installation costs are low with saran 
lined pipe, fittings and valves. Saran 
lined pipe can be cut and threaded in 


Saran Lined Pipe is Manufactured by 
The Dow Chemical Company, Midland, Michigan 


CHEMICAL ENGINEERING 


the field with available pipe-fitters’ 
tools, Its rigidity means few supporting 
structures are needed, 


Saran lined pipe has an outstanding 
record of trouble-free performance in 
the chemical, petroleum, waste, pulp 
and paper, metal finishing, and food 
processing industries. For further in- 
formation send in the coupon at the 
right. THE DOW CHEMICAL COMPANY, 
Midland, Michigan. 


Liquid never touches metal in saran lined pipe even 


at a flanged connection like this. 
Senn ene 7 


Saran Lined Pipe Company 

2415 Burdette Avenve 

Ferndale 20, Michigan 

Dept. $P625A-2 

Piease send me information on soran lined pipe, valves 
and fittings. 


Nome 


Oe ee eee ee ee ee ee ee ee ee ee eee es 


Company 


Addrew 


you can depend on DOW PLASTICS 
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NOW... 


get 15% higher 
capacity with 
STOKES 
vacuum 

pumps 

without 





increased 





price 


OU WANTED increased vacuum pumping capacity—and 
three! it is. Verified by extensive performance testing, dis- 
placement ratings for Stokes Microvac pumps have been 
increased by 15 per cent over previously published values. 
This added performance is yours at no increase in price. 


You can use the new ratings in calculating performance of 
Microvac pumps, and in selecting the most advantageous 
pump size for your application. By capitalizing on this extra 
capacity, you may often be able to use a smaller, more econom- 
ical Mictovac model than indicated by previous calculations. 


Ideal for pilot plant or production processes; Microvac pumps 
are designed for exceptionally low maintenance, Oil leakage at 
the shaft is eliminated by a unique mechanical face seal. There 
are no stuffing boxes. Lubrication is fully automatic. Intake 
screen filter keeps out dirt and scale. Oil line filter protects 
bearings and shaft seal. 


Over their entire pressure range, Microvac pumps give high 
efficiency . . . are widely used by themselves or as roughing 
pumps with booster or diffusion pumps. Call the nearest Stokes 
office for a consultation on your specific vacuum application. 


High Vacuum Equipment Division 
F. J]. STOKES CORPORATION 
5522 Tabor Road, Philadelphia 20, Pa. 


Stokes Vacuum Calculator con- 
tains valuable high vacuum data, 
simplifies calculation of pump 
performance and selection of 
pump size for specific applica- 
tions, Get your free Calculator, 
by writing to Stokes today. 


October 1956 


"Stokes Microvac Pumps for 
High Vacuum" tells the full 
story on Microvac design 
features . . . lists all models 

demonstrates applica- 
tions... explains how to cal- 
culate performance. Write for 
Catalog 700. 
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1 > 
Low thermal conductivity (k) Spec ify 


permits use of lesser thicknesses! 


OR Om. i ee On OB O'R Be € 


FIBERGLAS 





[Industrial Insulations 


Lightweight Fiberglas blocks 
offer economical installation, 
easy maintenance! 


| 1,00” THICK 


Dimensionally stable, inorganic Leap 


fibers of glass will never rot, 3.25" THICK 
corrode, settle! 


* ae PRODUCT "B" 4 
* : (k = 42) MA 
a - PRODUCT 'C” (k =.49) 


1.63” THICK <4 ge 


and KAYLO® [ame "|g 


INDUSTRIAL 
INSULATIONS 


. . » distributed by approved Fiberglas 

distributor-contractors . . . offer the most 

versatile family of plant insulations avail- 

able, in the widest range of shapes, sizes 

and thicknesses for every type of indus- 

trial application. With new pink Kaylo-20 

insulation serving the extra-high temper- ° mt ° 
ature ranges, you can now order—from 0 VY V1 . Uu ali 17) 
one reliable supplier—complete insula- a 

tion coverage from lowest sub-zero to 

1800°F.! See Sweet's Files, Chemical En- 

gineering Catalog or The Refinery Cata- 


e * 
log. Or write: Owens-Corning Fiberglas » "} ) f 
Corporation, Dept. 97J, Toledo 1, Ohio. e 1€ LAG e 
OWENS -CORNING 
- 
4 ‘ ‘ ‘ 
FIBERGLAS 


oT-M. (Reg. U.S. Pat. Off } Owens-Corning Fibergias Corporation 
)T-M. Owens-lilinois Glass Co., Ine., mfr of Kaylo 
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Giant Water Cooler— powered by Wagner Motors 








1 Wagner Type EP—Totally-enclosed fan- 
cooled motor. Corrosion-resistant frame, 
40 to 250 hp. 








Marley Cooling Tower cools 44,000 gallons of water per 
minute for The Kansas Power and Light Company 


This eight cell cooling tower for a power 
company steam plant supplies a con- 
stant flow of cooling water to lower 
steam pressure beyond the turbine to 
get more kilowatts per pound of steam. 

Each of the eight 240 inch fans in this 
tower is driven by a 50 hp Wagner total- 
ly-enclosed fan-cooled motor. 

Wagner type EP Motors are well 
suited to rugged, hard driving, outdoor 
applications like this. Their totally- 
enclosed, corrosion-resistant cast iron 
frame construction protects them from 
the elements. They have the winding 
strength required to stand the shock of 
starting heavy loads repeatedly and the 


mechanical and electrical stamina to 
keep operating, without attention, day 
after day. 

This exacting application is one of 
many where specialized requirements 
are met from the complete line of 
Wagner standard motors. 

Whatever your requirements may be, 
there is a Wagner Motor to fit every 
need—a complete line for all current 
specifications, with a wide variety of en- 
closure types and mountings. Your near- 
by Wagner engineer can help you select 
the right motors for your needs. Call the 
nearest of our 32 branch offices, or write 
for Bulletins MU-132 and MU-203. 


Wadner Electric Grporation 


6407 Plymouth Ave., 1. Levis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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Hére’s why SIMPSON MIX “MULLER . 


is today’s BEST BUY in MIXING EQUIPMENT 


The advantage of preparing dry, wetted or plastic 

materials in a Simpson Mix-Muller is written in savings. 

Controlled mixing cannot fail to result in thorough, 

effective utilization of raw materials. Adequate 

control over moisture alone can mean the 

difference between an unwieldy reject ratio and 

a profitable mixing operation. Four outstanding 

features of the Simpson Mix-Muller play an 

important role in the kind of control over product 

quality so necessary to return profit from 

manpower, machinery and materials. See how they are 

Interior crib detail of Model 3F; 50 to designed to save you time, labor, material, power, 
60 cu. ft. batch capacity Mix-Muller. maintenance and money: 


8 


ts “yae): (P}-+ ‘i 
( |e eee or ees DEPTH 
| OF 

| | L | | MATERIAL od NY 

| | | “PRESSURE AREA NX 
| a L} 


/ 


BOTTOM DISCHARGE + STATIONARY PAN 

Mix-Muller power is used to mix... none is wasted to 
move machinery or material mass. Muller and plow ac- 
tion clears pan quickly, thoroughly. 


SPRING LOADED MULLERS 

. allow muller pressure to be adjusted to the type 
and density of materials to be mixed. You reduce 
mulling time, build desired properties faster. 


SAFE, EASY to OPERATE and MAINTAIN 

You get large batches prepared in minutes. Design is 
simple, rugged. Intense, but slow speed, action extends 
machinery wear life. Maintenance people welcome the 
self cleaning action. 


MOST THOROUGH MULLING ACTION EVER DEVELOPED 
Thorough dispersion affords high yield of even trace 
elements and optimum utilization of mixing properties. 
High muller pressure to area ratio (see chart) assures 
most mulling per revolution. 


\. SIMPSON 
9 MIX-MULLER 


yy NATIONAL Mode! 2F, 20-25 cu. ft. Mix-Muller, 


Division Not 
€ unit drive—easy adaptability for 
Engineering Company dust hood or exhaust. It's built to be 


636 Machinery Hall Buliding integrated into a materials handling 
Chicago 6, lilinols or continuous mixing system! 
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Since 1843 


EAGLE-PICHER 





quick sypleation 
4% INSULATES PROTECTS 


Lig 
i 


| AMSHES/ 


Saves time, work, money! Just one application insulates, 
protects, finishes hot or cold equipment. Provides smooth, 
light reflectant surface. 

Clean, easy to handle! Just trowel it on—even irregular 
areas where application of other insulations is often im- 
practical. 

Highly efficient! Effective insulation at temperatures up 
to 1000 F. 

For outdoor installations! Quick-setting, withstands rain 
and moisture two hours after application. Prevents rust, 
too! 


For indoor installations! Requires no wire mesh or finish- 
ing treatment. 


ope Ci EARNS Re Gs ATR 


FREE 
(Member of Industrial Mineral Fiber Institute) SAMPLE! 


write today! 


EAGLE-PICHER 
Prove to yourself, on 


The Eagle-Picher Company © General Offices: Cincinnati 1, Ohio aaek ‘See io Piche: 


Mineral wool, magnesia and other insulations for One-Cote Cement can 
save you time, money 


all temperatures from below 0 F. to over 2000 F, and valuable man-hours! 
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Improve Your End Product, 


Cut Liquid Processing Costs 


With Rockwell Industrial Meters you will 
eliminate the human error in handling liquids 
and compounding formulas. By supplanting 
time consuming weight or gauge methods, 
you'll save money. With a closed metered pip- 
ing system you can avoid hazards and con- 
tamination. And remember, since Rockwell 
meters are available in a wide variety of metals 
(including stainless steel) you can measure 
most any liquid that can be piped. Let our 
engineers advise on your services. Write or use 
the handy coupon. 


Automatic Quantity Control 


The meter-valve unit shuts off automatically 
when predetermined measured volume is 
reached, The ideal way te save time and 
effort, control exact quantities when batch- 
ing or mixing. 


Provides Pre-Set Meter Shut-off Without Shock! 
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ROCKWELL 
INDUSTRIAL 
METERS 


Give Accurate Measurements—Fast! 


Durable, All-Metal Construction In 
STAINLESS STEEL BRONZE ALL-FERROUS 


CLIP COUPON—MAIL TODAY 


ROCKWELL MANUFACTURING COMPANY 
Pittsburgh 8, Pennsylvania DEPT. 104-K 


STEEL 


Gentlemen: 


1 am interested in measuring 


is (Name of Liquid) 


Pipe Size 
Working Pressure Temperature 
Max. Flow Rate Min. Flow Rate 
Your Name 

Company 


Street 























Your/|QUALITY CONTROL) can travel 


Shipping in USS Steel Drums means 
maintaining your own rigid quality 
control measures right into your cus- 
tomer’s plant. Special measures 
taken in the manufacture of USS 
Steel Drums make them able to act 
as a rolling Fort Knox, keeping your 
product clean and pure—all the way. 

To protect your product against 
contamination, every drum-body, 
head and bottom is freed of ALL 
manufacturing dirt, grease and scale. 
With component parts virtually 


“hospital clean” the drum-parts are 
ready for the final step. This consists 
of applying all inside and outside 
surfaces with a special phosphate 
solution that inhibits rusting and 
serves as an excellent bond for ex- 
ternal paint application. The USS 
Steel Drum is ready for its job of 


protecting your product from con- 
tamination. 

USS Steel Containers are available 
in sizes from 21% to 110 gallons... 
with a wide variety of special fittings 
and openings to answer any need. 
Always specify product-protecting 
USS Steel Drums. 


UNITED STATES STEEL PRODUCTS 
DIVISION 
UNITED STATES pases CORPORATION 
DEPT. 2106, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Los Angeles and Alameda, Calif. * 
New Orleans, La. * Sharon, Pa. * Camden, N. J. 


Chicago, Ill, * 


Port Arthur, Texas 


USS STEEL DRUMS 


UN i! 


ee, 


“It’s Better to Ship in Steel” 
> t+met & OS 
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The first product—a general pur- 
pose, eas rocessing Polyvinyl 
Chloride in—will be in produc- 
tion this year for use in the cal- 
endering, extrusion and molding 
industries. Following this, 
Escambia will produce a molecular 
weight range of straight PVC 
Resins including types for electrical 
and rigid applications. 


An important new source of supply and service 


is brought to the plastics industry when 


Escambia Chemical begins production of 


Polyvinyl Chloride Resins this year. 


bts of highest quality and uniformity will 


anufactured under constant technical 


supervision in Escambia’s modern plant. 


A well staffed and fully equipped customer and 
technical service laboratory is a major service 
offered by Escambia. Here, Escambia is 
conducting research on products and technical 


service problems for customers. 


In its role as a dependable source of raw 
materials, Escambia is geared to make its 
contribution to the rapid progress of the 


plastics industry. 


261 MADISON AVENUE . NEW YORK 16, N. Y, 


CHEMICAL ENGINEERING—October 1956 79 





* Economical “2 in 1” Design 


* Peak Performance 


* Absolute Protection 
* Maximum Interchangeability 


CONSOLIDATED SAFETY RELIEF VALVES GIVE YOU ALL FOUR-~AND MORE 


Consolidated Safety Relief Valves satisfy every 
requirement of the most advanced processing 
facilities. Valve action is consistently positive. 
You get peak performance even where discharge 
lines are long or there is low “superimposed” 
back pressure in the relieving system! 


The Standard type can be converted to Bellows 
type in the field. Center-to-face dimensions of 
inlet and outlet are such that you can interchange 


- Pay 
Se oe 











these valves with the safety relief valves of other 
manufacturers. Real flexibility of application that 
cuts inventory costs! Optically-ground flat seat- 
ing surface and fewer functional parts than com- 
parable valves contribute greatly to easier, more 
economical maintenance. 


Get top economy and absolute protection with 
Consolidated Safety Relief Valves. Full range of 
sizes and pressures available. Write for Catalog 
1900 for complete information. 


aft CERTIFIED AND APPROVED. Both Standard and Bellows Valves are approved under 


API-ASME and ASME Unfired Pressure Vessel Codes and are certified by the National 
Board of Boiler and Pressure Vessel Inspectors. 


3S 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


LIDATED <:.:.- VALVES 


A product of MANNING, MAXWELL & MOORE, INC. 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. 
AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. ‘‘SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, 





‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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TULSA, OKLAHOMA 


‘HANCOCK’ VALVES, Watertown, Mass. 
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Outdoor kettle operated on 


gravity condensate return system 


with minimum maintenance 


Synthetic resin production at Canadian General 
Electric Co., Toronto, posed a maintenance problem 
be aus n Oourside Dowtherm return pump was Oper~- 
¢ open air. Past performance of other Ecliy 
units at this plant proved the problem could be sol ve« 
economically by an Eclipse Dowtherm Vaporizer. Syt 
thetic resins produced consist largely of alkyd resin 


ing vegetable oils, pthalic anhydride, and polyol 


Engineers selected an Eclipse 4,000,000 Btu horizontal! 
fire-tube Dowtherm Vaporizer because its low liquid 
level allowed a gravity return of Dowtherm from tl 


proce essel. This oil-fired unit operates at 620F and 


Eclipse 
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at 40 psi pressure The proce 8 CQUIPMCNE 18 positioned 
high enough above the liquid level in the vaporizer to 
permit this system to Operate with gravity return of 
condensate. Pumps or traps are climinated and ther 


are no rotating shafts or stuffing boxes to leak 


Investigate Eclipse Dowtherm Vaporizers 

g 

have a process heating problem that requires: high 
& 1 

temperatures and low pressures, pre control of tem- 

perature, low stack temperatures, high heat transfer 

rate, or minimum maintenance. Your Eclipse field engi 

necr will help solve your problems with process heating 


equipment from (¢ anada’s most complete line 





Of cucry 
>. 


INVESTED IN a 
CORROSIVE FUME HANDLING 


ta 


SEE HOW “BUFFALO” RUBBER-LINED EXHAUSTERS 
ARE DOING IT IN HUNDREDS OF PLANTS 


Fumes from many processes destroy ordinary steel plate exhausters far earlier than 
normal life expectancy — and fan replacement is a major expense. 


“Buffalo” Rubber-Lined Fans save you this expense. All exposed parts are protected 
by a layer of rubber “welded” permanently to the steel. Corrosive fumes cannot contact 
the metal. Small wonder these fans have stood up under the severest fume services any- 
where from 3 to 12 times longer! Savings far more than pay for the cost of the rubber 
lining, to say nothing of reduction in down-time. It’s just one more example of the “Q” 


Factor* that saves you money in all “Buffalo” Fans. 


If you have fume exhausting installations, it will pay you to check fan replacement and 
down-time costs, and see how “Buffalo” Rubber-Lined Exhausters could be saving you 


money. 


WRITE FOR BULLETIN 2424-F TODAY! 





*The "Q” Factor — the built-in Quality which provides trouble-free 
satisfaction and long life. 


BUFFALO FORGE COMPAN 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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How Sun Oil’s “Magic Mill” at Toledo 


operates with ‘round the clock safety 


There’s no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.’s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 
is essential to this safety maintenance. 


Kemp selected to do the job 
When plans called for doubling plant pro- 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy-to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 
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for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
hr. Kemp Inert Gas Generator, Sunoco en- 
joys exact analysis inert production that 
meets all its purging requirements. 


Let Kemp help you, too 

If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery. It costs you nothing to 
investigate. And it may save you money. 
Find out how Kemp’s wide range of depend- 
able, low-cost Generators (complete with the 
latest fire checks and safety devices) offer 
you the best way to solve your problems. 


Photo above shows close-up 
view of Kemp Industrial Car- 
buretor, the heart of every 
Kemp installation. Assures 
complete combustion... with- 
out waste, without tinkering. 
Reduces installation costs, 
simplifies maintenance. 


For more complete facts and technical 
information, write for Bulletin 1-10 to: 
C. M. KEMP MPG. CO., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS + BURNERS + FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
DRYERS + SINGEING EQUIPMENT 





TALIDE METAL is saving industry millions of dollars 
annually by wear-proofing vital parts on machine 
tools, presses, pumps, compressors and other types 
of processing equipment used in the steel, oil, chemi- 
cal, plastic, auto, rubber, textile, glass, mining and 


metal-working industry. The physical properties of the most commonly used grades 
are listed below. Other grades are available for specialized applications, 


PHYSICAL PROPEI'TIES OF TALIDE METAL (P. S. 1) 


@ HARDEST MAN-MADE 
| METAL 


TALIDE METAL, a tungsten car- 

bide of superior quality, is harder, 

stronger, and more resistant to abrasion than any 

other metal. Properly applied, it gives superior 

service on applications where wear, heat, strain 
and shock are destructive to other metals. 


@ ABRASION RESISTANCE— Up to 100 times that of steel. 


© COMPRESSIVE STRENGTH— Higher than all melted, cast or forged 
metals and alloys. 


@ RESISTANCE 10 DEFORMATION— 2 to 3 times greater than steel. 

» oe Resists oxidation and thermal shock up to 

@ THERMAL EXPANSION— Less than half the rate of steel, “creep” is 
negligible. 

@ FRICTIONAL RESISTANCE— Lower than steel, non-galling, “slippery” 


properties higher. 
G90 





Hod A 
Grade | tardaess |( )| Strength 





C-91 | 91.8 | 14.90 | 235,000 


Strength ail 
710,000 





C-89 | 91.0 | 14.75 | 265,000 


670,000 |3.65x 10-6 BALLS & SEATS COMPRESSOR 





C-88 | 89.5 | 14.55 | 295,000 


635,000 |4.00x10-6 FOR CHECK VALVES SLEEVES & RINGS 





C-65| 86.4 | 14.25 | 315,000 


600,000 | 3.75x10-6 





C-60;| 87.0 | 13.865 | 335,000 


550,000 |4.50x10-6 























C-75| 85.0 | 13.15 | 355,000 

















Note; Hardness values may vary plus or minus .2 to .3 on individual lots, 


All TALIDE METAL grades are 
made in latest type vacuum 
electric furnaces by precision 
methods under rigid control. A 
wide variety of shapes and 
sizes can be supplied—up to 
25” in diameter, 100” in length, 
and 5000 pounds by weight. 
Parts can be supplied to any 
grit finish required down to one 
micro-inch. 


Metal Carbides Corporation, 
Youngstown 12, Ohio. 


Send for new 76-page catalog 
56-G or ask for sales 
engineer to call, 


HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
HEAVY METAL «+ CERMETS + HIGH TEMPERATURE ALLOYS 
Ove 5 YEAR EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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FIELD CONSULTATION: Expert technicians, trained 
and experienced in all phases of ground water develop- 
ment, are available to Layne clients through Layne asso- 
ciate companies. 


TRAINING LAYNE PERSONNEL: Layne field oper- 
ators are trained in new techniques and in the use of 
materials proved in practical applications as well as in the 
laboratory. 


CORROSION PREVENTION: Rust and other corrosion 
prevention, through the use of properly selected materials 
for well casings, screens and pumps, including cathodic 
protection by sacrificial metals and the use of tested re- 
sistant paint coatings, are major research developments. 


REHABILITATION OF EXISTING WELLS: Major 
expense is often avoided by rehabilitating existing wells 
and developing new wells by methods.initiated in the 
Research Division, 


SELECTION OF WELL SCREENS TO WELLS: Well 
screens, gravels and formation sands are correlated to 
secure maximum trouble-free water productions with a 
minimum of screen losses, as the result of Layne Research, 


IMPROVED WELL CONSTRUCTION TECH- 
NIQUES: Work of the Research Division has resulted 
in many new materials, including Laynite well cements 
for sealing well surface casings, Laynite additives for 
treatment of wells, and Laynite rotary drilling muds, 


ANALYTICAL STUDIES: Basic research determining 
corrosion causes, deposition of minerals, micro-bacterial 
growths, effects of dissolved gases and remedial treat- 
ments, is an ever-continuing subject for the Research 
Division, 


—— 
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LAYNE 


& BOWLER, INC. 


General Offices and Factory 


Water Treatment LAYNE ASSOCIATE COMPANIES 


THROUGHOUT THE WORLD 


Water Wells « Vertical Turbine Pumps 








No matter how you do 


The Morton Salt Company offers fast help from salt 
specialists—at no cost fo you. And we mean on any 
salt problem. Morton can help you, whether it be 
consultation on the best grade or grades of salt for 
the best, most economical job in any phase of your 
particular operation... or help in planning a new 
water-softening system ... or in modernizing or ex- 
panding a brine installation. 

We can dispatch a Morton Consulting Engineer 
in your area to your plant. He’s an expert when it 
comes to solving salt problems, and he’s backed by 
the services of chemists and salt scientists at 
Morton’s ultra-modern salt research laboratory. Best 
of all, these services don’t cost you a cent—and they 
may well save you hundreds of dollars. 

Whatever your salt needs, Morton can fill them 
promptly and economically. Morton produces many 
grades of salt for use by the chemical industry. Only 


56 


it, get word to Morton 
for help in solving any salt problem 


Morton has nine strategically located plants to serve 
you. And only Morton can offer fast delivery from 
a bag to a trainload, at favorable prices and freight, 
anywhere in the country. 

Sending a carrier pigeon is recommended only if 
you happen to have one familiar with flight patterns 
to our communications window. The best way to get 
help, of course, is to write or wire. 





MORTON SALT 
COMPANY 


INDUSTRIAL DIVISION 


Dept. CE-10, 120 So. La Salie Street, 
Chicago G,, Illinois 
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Perfect answer for 
processing materials that 
must be kept from air... 


DE LAVAL 
HERMETIC CLARIFIER 


Dewey & Almy Chemical Company, Cambridge, 
Massachusetts, solved the problem of removing 
undesirable agglomerates from latex without 
aeration with a De Laval Hermetic Clarifier. The 
unit has met Dewey & Almy’s strict clarification 
specifications, as determined by conventional 
visual slide tests. 


The De Laval Hermetic effectively clarifies viscous 
materials...doesn’t emulsify or aerate because 
there is no contact with air... provides many 
exclusive advantages. 

Find out how a De Laval Hermetic Centrifuge 
can give you maximum economy and product 
improvement, Write for details...today! 








3 DE LAVAL 


SEPARATOR COMPANY 


THE OF LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St Chicago 6 + DE LAVAL PACIFIC CO. 201 £. Millbrae Ave, Millorae, Catt 
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Worked to death... to insure the life 


of your proportioning system 


If there’s anything worth its weight in gold in a propor- 
tioning system control panel, it’s dependability. Before 
a single electrical component was designed into this 
panel being wired at Richardson Scale Co., its proto- 
type had been literally worked to death in a controlled 
testing operation. It’s survival of the fittest ... and only 
the fittest is acceptable. Richardson’s reputation as a 
producer of dependable control panels rests, in the last 
analysis, on the selection of tested components and on 
intensive and varied experience in applied electronics. 

In addition, Richardson supplies each control panel 





When it comes to proportioning, you're in good company 
when you come to Richardson. Look at some of the others 
whe now have proportioning by Richardson: 


The Firestone Tire & Rubber Company * General Foods Corp. 
General Electric Company * U. S, Bureau of Mines 
Reynolds Metals Company * American Rice Milling Co., Inc. 
Union Carbide & Carbon Corporation * Ford Motor Co. 
Fleischmann Distilling Corp. * The Flintkote Company 
Joh &J * National Distillers Products Corp. 
Owens-lilinois Giass Co. * Pittsburgh Coke & Chemical Co. 
Celanese Corp. of America * Goodyear Tire & Rubber Co. 
E. |. Du Pont de Nemours & Ce., Inc. * and many more. 











= 
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completely wired and pre-tested, invites the customer 
to familiarize himself with it before installation and 
takes responsibility for complete system operation. 
Detailed instructions and diagrams are supplied for 
each job. 

But this is only part of the story. The best of control 
panels will not pinch-hit for a poor automatic weighing 
unit, mis-applied materials feeding equipment or im- 
proper storage bin design. Richardson know-how in 
this field embraces 50 years of experience in handling 
over 400 materials. 


MATERIALS HANDLING 8Y WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 
Atlanta * Boston * Buffalo * Chicago * Cincinnati * Detroit 
Houston * Memphis * Mi lis * NewYork * Omaha 
Philadelphia * Pittsburgh * San Francisco * Wichita * Montreal 
Toronto * Havana * MexicoCity * San Juan 


Richardson Scales S.A. 1-3 Rue de Chantepoulet, 
Geneva, Switzerland 





@ 2992 
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PROPERTY AND APPLICATION DATA 
ON THESE’ VERSATILE ENGINEERING MATERIALS 
“ZYTEL,”” “ALATHON,” “TEFLON,” “LUCITE 


NAS 


Expansion joints of TEFLON® are 
chemically inert — exceptionally strong 


Process lines of ALATHON® 
are flexible, durable and 
chemical-resistant 


ere 


, 


Pipe and process lines of “Alathon’ 
polyethylene resin offer outstanding 
ease of installation and durability. 
Process lines of “Alathon” couple 
quickly without the use of threading 
— all that is needed is a screwdriver 
— cutting costs and saving labor. 
They are lightweight, easy to handle 
and flexible enough to bend around 
corners. 

“Alathon” demonstrates unusual 
resistance to chemical reagents. It is 
substantially unaffected by concen- 
trated hydrochloric, sulfuric, or hy- 
drofluoric acids at room temperature. 
While permeable to certain organic 
acids and to some essential oils, it is 
not altered chemically or mechani- 
cally by these materials. The chemi- 
cal and physical properties of 
“Alathon” remain unchanged with 
age, assuring you of long, trouble-free 


service, 


This expansion joint lined with “Teflon” is designed for service at elevated tempera 
tures and pressures, It is inert to all normally encountered industrial chemicals 
(Manufactured by John L, Dore Co., Houston, Texas.) 


Where operating conditions are tough- 
est in the chemical industry, parts of 
“Teflon” tetrafluoroethylene resin as 
sure dependable operation. Du Pont 
“Teflon” is not attacked by any chemi- 
cals normally encountered —only alkali 
metals and fluorine under special con- 
ditions affect “Teflon.” And, conversely, 
“Teflon” will not contaminate the prod 
ucts in contact with it. The operating 
temperature range of “Teflon”, coupled 
with its chemical inertness, provides 
new opportunities for designers of 
process equipment. 

A typical application is the John L. 
Dore Expansion Joint lined with 


“Teflon.” This joint is designed for 
service at elevated temperatures and 
pressures, It features an “L”-shaped 
steel sleeve imbedded in the flange to 
prevent distortion. Bolt pressure is 
transmitted directly to the “Teflon” ex- 
tending over the flange face, thus as- 
suring a leak-proof seal against the 
companion flange. The “Teflon” is the 
only material touched by line com- 
modities, 

It will pay you to investigate the pos- 
sibilities of using “Teflon” in your own 
application since no other flexible ma- 
terial can serve you so well over such 
a wide range of conditions, 


NEED MORE E. 1. du Pont de Nemours & Co, (inc.), Polychemicals Department, 





INFORMATION? 


CLIP THE COUPON for 
additional data on the 
properties and applica- 
tions of these Du Pont en- 


gineering materials, 


*' Teflon, Alaibon,’ 


Zytel”’ and Lucie’ ave reg 
istered trade-marks of BE. 1 
du Pont de Nemours © Co 
(Imc.). 


Room 2510, Du Pont Building, Wilmington 98, Delaware 


In Canada: Du Pont Company of Canada Limited 
1.0, Tox 660, Montreal, (huetec 


Please send me more information on the Du Pont engi- 
neering materials checked: [] “Teflon”’ tetrafluoro- 
ethylene resin; [] “Alathon”* polyethylene resin; 
[) “Zytel"* nylon resin; () “Lucite”’* acrylic resin. 


I am interested in evaluating these materials for 


NAMI 
COMPANY POSITION 
STREET 

CITY 


TYPE OF BUSINESS 








THE ROSS STORY 


Special Heat Exchange Equipment for Power Plants 


Simply stated, Ross designs and manu- 
factures heat exchangers for virtually 
all conditions and applications, parti- 
cularly units of a highly specialized 
nature, such as high pressure power 
plant equipment... bleeder heaters and 
fuel oil heaters, for example. 


The installation of 6 Ross High Pres- 
sure Fuel Oil Heaters (illustrated) at 
the Pacific Gas and Electric Co.'s 
Station P Steam Plant in San Francisco 
is typical, Featuring forged oil channels 
with integral tube sheets and a double 
tube sheet arrangement to insure against 


any possibility of fuel oil contaminating 
the steam system, these rugged units 
demonstrate Ross’ resourcefulness and 
experience in dealing with both the 
average and the specialized power en- 
gineering problem. 

Your requirements, too, can be met 
with the same, exacting Ross attention 
to details. Inquire now. Ross offices 
are in all principal cities. 

For recommendations on specialized 
heat exchangers, as well as on surface 
condensers, turbine oil coolers, engine 
oil and water coolers, compressor inter 


and after coolers and related power 
plant equipment, you'll profit by con. 
sulting a Ross engineer. 


ROSS HEAT EXCHANGER DIVISION 


of 
American - Standard 
BUFFALO 13, N. Y. 
in Canada 


American-Standard Products (Canada) Limited 
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for lower cost control 


of moderately gs Corrosive fluids 


, Fig. 2651-A Gate 








Every part in contact 
with fluid is the right 
metal to block corrosion 
and beat wear. 


® BODIES Heavy duty, dimensioned for 
greater resistance to wear and abuse. 
Through port design in Gate Valves. 


® BONNET Rugged construction, like 
body. Swing-type gland bolts. Screwed- 
in back-seating bushing. Deep stuffing 
box. 


® YOKE Integral with bonnet in 2” to 
4” sizes. 

® WEDGE in 10” to 24” sizes, with 
Stainless Steel Wedge Rings. 


© COVER In Check Valve, 


tol adele pete Seale /, pe 216 sravaess sram._ | 


resistance well above the moderate ones 

need in many processing services with ane 

an a = below that for all- BONNET BUSHING 
stainless steel valves. spueie Wind 


Designed primarily for the chemical On| WEDGE of |-beam structure in 2" to 
process industries, they are recom- aoe. 
mended for control of mildly corro- 
sive liquids with minimum quantities 
of mineral acids, such as creosote in 
wood treatment, and many liquids 
carried in petroleum processing. 








WEDGE PIN 


WEDGE RINGS Rolled into Nickel Iron 
Wedge in 10” to 24” sizes. 


SEAT RINGS 
DISC and HANGER in Check Valve 


A major use is in pulp and paper PRESSURE RATINGS 
processing, particularly in lines serv- Boeke 
ing the digester, and in the chemical 2” to 12"—200 Ibs. O.W.G. 
recovery cycle. Service records in 14" fo 30°-108 ie, OWS, 
lines carrying the valve-punishing 
“black liquor” give Jenkins Nickel 
Iron Valves top performance rating. 














Jenkins extra value construction 
throughout. Get details — compare. 
See why they stretch your valve in- 
vestment dollar — with longer service 


life, lower maintenance cost, f J ) N Kl N S 
ALSO RECOMMENDED for fluids used in electroplating, 


photograph finishing, textile bleaching, dyeing and finishing LOOn FOR THE DIAMOND mace 


and heat treating of metals, 
GET COMPLETE SPECIFICATIONS from your > 
mated A 


Jenkins Valve Distributor, or write: Jenkins Bros., 
100 Park Ave., New York 17. Ask for Bulletin 118. _ 


CuemicaL Encingertnc—October 1956 





ie 
't ~ ly 24,7 & 
wt, 
* 


ee 


“ 

a 

arp 
ee - ns 


ae 


eo 
am ey 
“e 


aa 


Bbete |: 


5 


Auto-Lite’s castings go from the chrome 
plating baths into a “save rinse” where 
most of the adhering chrome solution is 
removed, Then castings get three more 
cold rinses and a final hot rinse, 

When chromic acid concentration builds 
up to 5% in the “save rinse”, the solution 
passes through a cation exchanger con- 
taining Permutit Q for the removal of 
metallic impurities. After concentration, 
this purified acid goes right back to renew 
the plating bath’s strength. 

Water from the cold rinses contains 
about 300 ppm of chromic acid. It is re- 
circulated F sant a cation exchanger con- 
taining Permutit Q which takes out metal- 
lic impurities. Then it is passed through 
an anion exchanger containing Permutit S 
which takes out and holds the chromate 
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Hot rinsing plated parts at The Electric Auto-Lite Company, Woodstock, Illinois 


How Auto-Lite’s plating plant 
cuts waste-treatment costs in half! 


ions, producing demineralized water. The 
chromic acid, absorbed as chromate in the 
anion exchanger, is recovered by regener- 
ating with caustic soda and passing the 
regenerant effluent through the cation ex- 
changer ( Permutit Q), The recovered acid 
solution is concentrated by evaporation to 
the desired concentration for re-run in the 
plating bath. 


Results: Waste-treatment of rinse water is 
completely eliminated. The demineralized 
rinse water can be re-used indefinitely to 
cut water costs. Plating baths last many 
times longer. Chromic acid consumption is 
cut 65%. Total waste-disposal treatment 
costs are cut in half! And they get a cleaner, 
higher-grade plating job. 

In the same way, ion exchange cuts costs 
in anodizing, bright dipping, pickling, brass 


etching, copper stripping. It also recovers 
copper and zinc from rayon wastes, concen 
trates uranium from complex ores, removes 
impurities from sugar, drugs antibiotics. 

We'll be glad to look into ways ion 
exchange might improve your process. The 
Permutit Company, Dept. CE-10,330 West 
42nd St., N. Y. 36, N. Y. or The Permutit 


Co. of Canada, Ltd., Toronto 1, Ontario. 


PERMUTIT 


rhymes with “compute it’ 
ION EXCHANGE for Water Conditioning 
Chemical Processing * Industrial Waste Treatment 
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Centrifugal force moves vanes to outside 


How Ro-Flo units operate: 


wall to form air chamber. 








CHEMICAI 


EAR after year there is no change in the 

efficiency of a Ro-Flo compressor. 

Efficiency always remains uniformly high 
even if parts wear. Here’s the reason: 


During operation the sliding vanes of the 
rotor (see cross section above) press against 
the cylinder wall to form air cells. Even if 
these vanes wear, the centrifugal force holds 
them in contact with the cylinder wall so 
that the air cell never changes and efficiency 
and air flow remain constant. 


Rotary Means Smooth Operation 
Smooth rotation cuts vibration ... eliminates 
need for heavy foundations. Small Ro-F lo units 
can be bolted directly to the floor. Large units 
need only a simple slab. 


Smooth-running Ro-Fio Compressors 
cut vibration, and provide... 


Constant 
Efficiency 


Maintenance is low. There is no wear and 
tear on compressors from shock and vibration 
.-.no pistons and valves. 


A Type and Size for Every Need 
Single-stage units for pressures to 50 pounds 
gauge, and volumes from 42 to 3245 cfm. Two- 
stage units for 250 to 1800 cfm at pressures 
from 60 to 125 pounds gauge. 

Single and two-stage vacuum pumps for 
vacuums to 0.3 inch mercury absolute from 22 
to 5950 cfm. 


GET INFORMATION — Call your nearest A-C 
office or write for bulletins 16B8244 (2-stage) 
and 16B8126 (1-stage). Allis-Chalmers, Indus- 
trial Equipment Division, Milwaukee 1, Wis. 


Ro-Flo is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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LAN Analyzer 
Assembly 














Speedomax “H” 
Recorder 








LAN Control 


Klectro-Pneumatic Unit 


Converter 


1% of range span against standard gas mixtures. 
Better than 0.5% of range span. 

Readings reproducible to within 1% of range span. 
About 10 seconds for detection; 50 seconds for 90% 
of final reading. 


aN 


Filling the demand for economical Process-Gas Analysis 


... is our new family of compact Speedomax” Type H 
thermal conductivity recorders and _ controllers. 
They're teamed with established L&N thermal con- 
ductivity cell equipment for an economical new ap- 
proach to process gas measurement and control. 


These Speedomax H instruments couple the most- 
wanted performance features of their well-known 
Speedomax G parent with small (11” wide) size, and 
economies in price. Modern manufacturing methods 
cut production costs and delivery time without sac- 
rificing the resolution and operating precision for 
which process men specify Speedomax. 

Control through the Speedomax H instruments can 
be either all-electronic or electro-pneumatic. The 


3-action Series 60 Control Unit, used for either form 
of control, plugs compactly into the Speedomax case. 
Its replacement parts are also plug-in for service ease. 
Ranges available include: 0 to 20% COs, 0 to 15% 
SOs, 0 to 20% SOx, 95 to 100% Hz in Ox, 95 to 100% 
Ov in Hz, 0 to 100 uncalibrated. 

Want details? Write for Folder ND46-91(6) to 
Leeds & Northrup Company, 4916 Stenton Avenue, 
Philadelphia 44, Pa. 


LEEDS IN NORTHRUP 


Automatic Controls + Furnaces 


dri. Ad, 46-91(10) 
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X-RAY INSPECTION FOR 
QUALITY CONTROL 


KOVEN equipment in all metals and 
alloys includes: High pressure vessels 
built to A.S.M.E., A.P.1. Codes; extrac- 
tors; mixers; stills; kettles; tanks; stacks; 
wreechings; hot transfer lines; light and 
heavy fabricated piping and plate ex- 
haust ducts. Shop and field erected 
storage tanks to 2 million gallons. 
High vacuum testing on liquid oxygen 
storage tanks. 


Stainless Stee! Tower. 


was making individualized chemical equipment 


There’s no substitute for experience—the time and the skill it 
takes to manufacture individualized chemical equipment which 
saves trouble and expense for chemical manufacturers. 


For 75 years KOVEN has produced 
just this kind of equipment — effi- 
cient, low-cost equipment fabri- 
cated to exact specifications — 
thereby helping countless manu- 
facturers in their efforts to achieve 
fast, economical production. 


KOVEN asks you to investigate. 
You can do it by simply sending 
for Bulletin #550, and either call- 
ing or writing for a consultation 
with a trained representative. Do 
it today. There’s no obligation. 


9 vt, ; 
: 

‘ 
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SPECIALISTS IN INTRICATE 
FABRICATION USING: 
@ STAINLESS STEEL 
ALUMINUM 
MONEL 
NICKEL 
INCONEL - 
ALL CLAD MATERIALS 


Fabrication to all | 
A.S.M.E. Codes 





OaSeye FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 





L. O. KOVEN & BRO., INC. + 154-A OGDEN AVE., JERSEY CITY 7, N. J. 
PLANTS: JERSEY CITY, N J. * DOVER, N J * TRENTON, NJ 
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Gardner-Denver ... Serving the World’s Basic Industries 














A roomful of compressors supplying 
instrument air... plant air... starting air... 


Instrument air. . . furnished pure, clean and 
oil-free by two Gardner-Denver 10 x 9 CRX 
Carbon Piston Compressors. 

Plant air for general use . . . supplied by a 
single Gardner-Denver 10 x 11 RX Single- 
Stage Compressor. 

High-pressure air for starting diesel engines 


it’s 100% Gardner-Denver in this compressor room 


. . supplied by two Gardner-Denver 9 & 
414x9RXT Tandem Cylinder Compressors. 
For any volume . . . any pressure .. . any 
use .. . your Gardner-Denver Compressor 
Specialist can fill your needs from Gardner- 
Denver’s wide range of compressor types 
and sizes. Write for bulletins, 


GARDNER - DENVER 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 

FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
Gardner-Denver Company, Quincy, illinois 

In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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wz APPLETON 


@ ‘FLAME-TIGHT’’ CONTACT CHAMBER 
Exclusive safety chamber prevents explosions 
even when fixture is serviced with current on! 
APPLETON Series AA-51 :Vented Explosion- 
proof Fixtures offer the positive protection re- 
quired for hazardous areas. 


“‘FULL-CIRCLE”’ VENTING 

Porous metal interior and specially de- 
signed hood dissipate heat evenly 
safely . . . keep fixture temperature down, 
provide "longer lamp life. 


“INTERCHANGEABLE” UNILET BODY 
Standardized diameters at top of Dome 
Unit Assembly permit interchange with 
AA-51 fixtures of varying wattages. 


conversion to different wattages 
or relamping in just 58 SEC- 
ONDS! , . . with no loss of 
man-hours of lengthy shut- 
downs. Send for complete 
information today! 





APPLETON INTERCHANGEABLE 
UNILET BODY FEATURE 


Series AA-51 stend-oy units Only a screw driver Is needed Cleaning fixtures, changing 
are ready at an instant’s no- Ary Tg and ONLY parece Om om jamps can safely 
SEC be attended to at bench . 


tice for erent with to climb ladder, 
handles attached in advance. it and descend preventing costly shut-downs. 


Assemblies allow quick interchange of fixtures 


Note how identical diameters ‘“‘A’’ on Dome APPLETON ELECTRIC COMPANY 
with different w es, / 


Also Manufacturers of: 


Sold Only Through Automatic 0 
Selected Wholesalers 6 | hi 
Matobie von “BY Sern oe 


Owttet Boxes 
Rely on APPLETON... the standard for better wiring 
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re what it costs 
\ = NOT to use 


Limilorque’ 
peutomatte 
VALVE OPERATION ? 


How much does opening and closing 
Valves by hand cost you—in man-hours— 
in physical danger to workmen who must 
climb to high or dangerous locations? 

How much time, labor, and money 
could be saved in your plant by opening 
and closing valves automatically—at cor- 
rect operating speeds—by the mere “‘push 
of a button’”’? With LimiTorque, one finger 
does the work of many hands. LimiTorque 
control permits one man to operate, and 
know the exact position of each valve 
from a central, conveniently located con- 
trol panel. 

LimiTorque protects valve seats, discs 
and stems from damage, by automati- 
cally shutting-off power source, should an 
obstruction interfere with valve closing. 
Valves operated by LimiTorque are al- 
ways seated tightly, because the seating 
thrust of valve disc is accurately main- 
tained in each closing-cycle, due to the 
patented torque limiting mechanism. 























io ea 


LimiTorque is, by far, the 
most widely used valve operator 
in the World ...Send for com- 
plete new Catalog L-550, on 
your Business Letterhead. 





om -: ® 
aq7HE orqgue PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & GPEED REDUCERS + LIMITORQUE VALVE CONTROLS © FLUID MIXERS + FLEXIBLE COUPLINGS 


SEE THE NEWEST DEVELOPMENTS 
NOVEMBER 26-30 
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Limitorque Corporation « Philadeiphia 


IN MECHANICAL POWER TRANSMISSION AT OUR BOOTH #80-22ND NATIONAL POWER SHOW, NEW COLISEUM, 
NEW YORK CITY, 
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“Used many makes 
of turbines... 


PREFERS 
COPPUS” 


If you want to know about turbine 
performance, ask an operator. He 
knows. And, in the words of one of 
them: 
“I have had occasion in the 
past to operate many makes of 
turbines. The plant in which I 
am now employed is almost en- 
tirely Coppus equipped on our 
auxiliary equipment. I find 
your turbines most satisfactory 
and would like to congratulate a 
you on your design.” : a _ ae 
Whether you use a Coppus with a SS ee . i — 
regular wheel or wide bucket “L” type This is the reliable Coppus Turbine furnished with either a regular 
you get these proven features: wheel or wide bucket “L” type wheel. 
@ Turbines rated close to your hp re- 
quirements from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 
@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 
@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 
@ Replaceable cartridge type bearing 
housings. 
@ Optional carbon ring packing glands. 
@ Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 


Turbine. This wide bucket “L" type This is the regular wheel used 
COPPUS ENGINEERING CORPORATION wheel is a new development for on Coppus Turbines which have 
230 Park Avenue, Worcester 2, Mass. use where low water rate is been so highly satisfactory 

essential throughout industry. 
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UPSIDE-DOWN ROLLER DERBY? Not at all. The young lady is demonstrat- 
ing the tremendous power of an Eriez Magnet, Seventeen times stronger 
than old magneto magnets, the power of new Eriez Magnets has given 
ideas about getting rid of dangerous tramp iron... which causes fires, 
machinery damage and product contamination ... to every form of 
industry, All Eriez Magnets are non-electric, self-contained. They oper- 
ate without any wires or attachments. Best of all their magnetic power 
lasts a lifetime, The first cost is the last. 


MAGNETIC IDEAS, 


| 








= New! ERIEZ HI-VI 
wegen sg: ELECTRO-PERMANENT MAGNETIC 
een VIBRATORY EQUIPMENT 


GRATE MAGNET DOES GREAT JOB ON RIDDLE. Burroughs Wellcome & Co, ‘ No other vibratory equipment like this! Eriez mag- 

: : f netic “know-how” brings you the first complete om of 
(U.S.A.) Inc., Tuckahoe, N. Y., producers of drugs and chemicals, Electro-PERMANENT Magnetic Unit (Biv) Vibra- 
recently installed an Eriez Permanent Grate Magnet over a riddle used ; end ~~ nating at mee CPM directly off 

, : an AC line, Just plug or wire them in... 
to sift powders, Although there previously had been occasional traces VIBRATORY EQUIPMENT “ony pal smeoeei 
* HE-VI units move materials faster... increase production ... give broader 
some cases invisible to the human eye) the finished product is now com- fe ting scope with less power consumption. They give longer, trouble- 
slete - tal conte . Even microscopic particles of metal “ service with less maintenance and operating costs. They are compact, 
pletely tree of mete! contamination. Even microscopic | installed, lightweight, never need realigning and there are no sliding 
: tating parts to wear. 
Grate Magnet. _ ERIEZ HI-VI UNIT (BIN) VIBRATORS 
keep bulk materials flowing 
freely 


ERIEZ HI-Vi VIBRATORY FEEDERS 
for accurate, controlled feed 


_ WRITE FOR COMPLETE INFORMATION 


of contamination in the powder due to minute ferrous particles (in 





have been removed from the powder by the powerful action of the Eriez 


ag 


GUARDING EQUIPMENT AGAINST TRAMP IRON. Cal-Compack Foods, Inc., 
Santa Ana, Calif., processor of dehydrated and ground peppers, protects 
its valuable 100 hp hammermiii . . . and even more valuable reputation 
for product purity ... with an installation of an Eriez Magnetic Pulley 
on its inspection belt. Peppers brought to the plant directly from the 
field naturally pick up stray iron. The Er:ez Magnet cleans out this dan- 
gerous tramp iron from the peppers at the rate of about 5 lbs. per day! 


Eriez’ free booklet “Magnetic Ideas” can help you. Send for 
it without obligation, ERIEZ MANUFACTURING COMPANY, 
74K Magnet drive, Erie, Pa. OR on your specific request 
Eriez factory- trained field men backed by Eriez’ laboratory 
and engineering know-how, will be happy to study your par- 
ticular problem, make a plant survey and offer helpful 
“Magnetic Ideas.” 





B’ UsING low-cost photo-templates of your stand- 


ard designs —made on Kodak Autopositive Film 


To save hours Thin Base—vou can combine or build up drawings 


as easily as this: 


of redrafting 1. Position the Autopositive Film templates on a drawing 


form, using transparent tape 


when repeating icone ence Em ene 


‘ 3. On this print, add the connecting lines or new design 
designs .,. and a new print-making master is ready 
Ready in a fraction of the redrafting time; at a frac 
tion of the cost, too! 
This is only one of the short cuts possible with Koda 
graph Reproduction Materials, which you, or your 
local blueprinter, can process quickly at low cost 
Positive photographic copies are made directly. No 
darkroom or special equipment needed, Get all the 
facts. 
EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


-—— eee ee ee ee eo MAIL COUPON FOR FREE BOOKLET —— 


EASTMAN KODAK COMPANY 10-105 

Graphic Reproduction Division, Rochester 4, N. Y. 
New booklet is entlemen: Please send me a free copy of your new booklet on Kodagraph Reproduction Materials 
jam-packed with 
valuable tips on 
saving drafting Company 
time, protecting 
drawings, getting 
better prints. City 





Name Position 





Street 
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In the pages of this Painting Manual are data every 

corrosion engineer will want to have when faced with 

problems involving protective coatings. 

How to save time and money in surface preparation; how to 

secure good adhesion with vinyl-based top coatings; how 

many top coats to provide effective protection against 

a given corrosive; common spraying problems and how 

to remedy them 

Primarily, of course, the Manual deals with the Tygon series 

of protective coatings—the protective coatings developed 

specifically to meet severe corrosion problems. 
CORROSION Detailed data on the characteristics of the various Tygon 

coatings; where and how to use them; complete tables of 

chemicals to which the coatings are resistant; these and 


ENGINEERS other helpful data are yours in this free manual. 


Plastics & —— Division 


= < S 
Write for it today. 
verre =o. S. ST robe EWARE 
AKRON 9, OHIO 
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JV Lummus has developed a 


hot water process for ex- 
tracting oil from tar sands 
deposits of Alberta, Can. 
Several Western Canada 
companies are now consid- 
ering a $100-million de- 
velopment program for 
the sand deposits. 


VA Off-again, on-again merger 


of Catalin and Reichhold 
is off for good. Reichhold 
pulled out just as Catalin 
prepared to send proxies 
to shareholders. Reich- 
hold’s reason: Catalin’s 
plans for raising more 
money were inadequate. 


V USI Div. of National Distill- 


ers will soon announce a 
new titanium plant. Site 
will be Ashtabula, process 
will be sodium reduction. 


J Commercial production of 
zirconium by electrolysis 
of the chloride is in the 
offing. Method was devel- 
oped in Japan by Nagoya 
Research Institute. 


-Chementator 





H. T. SHARP 


New process boosts Ta-Cb yields. 


A new liquid-liquid extraction process for 
separating high-purity tantalum and colum- 
bium salts is now being developed by the 
Bureau of Mines at its Albany, Ore., station, 

Now in a bench-scale unit, operating vari- 
ables haven’t been fully investigated, so the 
bureau can’t compare the new method with 
those now used. But while reagent costs 
appear higher, the method is expected to save 
time and processing steps. 

After dissolving the tantalum-columbium 
concentrate in a mixed hydrofluoric-sulfuric 
acid solution (13-14 normal), the bureau 
extracts the Ta and Cb with methyl! isobutyl 
ketone. The first separation consistently 
recovers 95% of the Ta—Cb, and the organic 
phase contains only 0.1% impurities by weight. 
Additional extractions can increase the 
recovery to 99% if. desired. 

Columbium is stripped from the organic 
phase by a weaker hydrofluoric-sulfuric acid 
solution (3-4 normal). This recovers 90-95% 
of the columbium. Purity is 99.9%. 

A still weaker acid strip removes the 
remaining 5-10% of the columbium and about 
5-10% of the tantalum, leaving behind 90- 
95% of the tantalum in the MIBK. Tantalum 
purity, too, is 99.9%. 


Two firms build Ta-Cb plants 


While keeping one eye on the Bureau of 
Mines’ work on its new tantalum-columbium 
process (see above), industry is moving ahead 
with its own plans for boosting output of Ta-Cb 
salts and metal. 

Currently, tantalum is widely used in elec- 
trical capacitors and in corrosion-resistant 
equipment. Columbium goes into special 
alloys for high-temperature uses. Markets for 
both metals are expected to grow with the use 
of gas turbine engines and the increase in the 
number of nuclear reactors. 

¢ Fansteel Metallurgical Corp., North Chi- 
cago, Ill., will use an older liquid-liquid extrac- 





CHEMENTATOR . . . 


tion process developed by the Bureau of Mines 
in a just-announced $6.5 million plant to be 
built at Muskogee, Okla. This process uses hy- 
drochloric acid to extract tantalum fluorides 
from a mixture of aliphatic and aromatic 
ketones. Fansteel now has the process in the 
pilot-plant stage (Chementator, May 1956, p. 
104), The company will make tantalum and 
columbium metal as well as a variety of salts. 

*Kawecki Chemical, Boyertown, Pa., 
started commercial production of tantalum 
salts and metal in mid-August. A columbium 
plant is due on stream in January. Kawecki 
uses an original process that it has pilot- 
planted for over two years. While patents are 
pending, Kawecki isn’t ready to tell how it goes 
from ore to metal. 

« Electro Metallurgical, a division of Union 
Carbide and Carbon that now makes a ferro- 
tantalum-columbium alloy, reports that it has 
accelerated development work on tantalum. 

¢ National Research has also developed a 
separation process and is considering commer- 
cial production of both metals. 

¢ Horizons Titanium claims to have made 
very high purity tantalum metal by its own 
electrolytic process, but it has no plans for 
commercial production in the near future. 


Set to mass-produce nuclear reactors 


Aerojet-General Nucleonics, San Ramon, 
Calif., says it’s now ready to mass produce 
small, low-power nuclear reactors for training 
and experimental uses. 

The reactor resembles a liquid homogeneous 
reactor (Chem. Eng., Sept. 1956, p. 122), but 
the core is actually a solid homogeneous mass. 
The radiation-stabilized polyethylene moder- 
ator contains about 600 grams of uranium en- 
riched to 20% with U-235. 

AGN feels that the unit’s comparatively low 
cost (less than $100,000 for the reactor, train- 
ing in using it and help in getting an AEC 
license) will lead to its widespread use by 
schools, hospitals, research labs and industry. 

Another interesting reactor concept is now 
being developed by Nuclear Development 
Corp., White Plains, N. Y., in partnership with 
AEC and Chugach Electric Assn., Anchorage, 
Alaska. A deuterium-moderated, sodium-cooled 
unit, it embodies one of the oldest reactor con- 
cepts, operates on low-enriched fuel, features 
high fuel burnup, low-pressure operation and 
inherent safety characteristics. 

First proposed in 1940, the deuterium-sodium 


concept has been sidetracked many times by 
limited quanities of heavy water and lack of 
know-how in managing deuterium-sodium sys- 
tems. A drop in the price of heavy water from 
several hundred dollars per pound to $28/Ib. 
and progress in metallurgy have moved the 
concept from the shelf to the design boards. 
NDA will design a 10,000-kw. capacity re- 
actor to be located at Anchorage. Power from 
the reactor is expected to sell in the 10-12 mill 
bracket, competitive with hydroelectric power 
and well under that from coal-fired plants. 


Filling need for purer aromatics 


Chemica! industry demands for higher qual- 
ity benzene, toluene and xylenes—or lower 
prices—have caught the ear of at least two 
steel firms. Out to recapture some of their 
slipping market from petroleum producers of 
BTX, two big coke-oven operators, Jones & 
Laughlin and U. S. Steel, will try petroleum 
refining techniques to get the sulfur out of 
their product. 

Essentially, both will hydrogenate the light 
oils to convert sulfur compounds to hydrogen 
sulfide and to hydrogenate unsaturates. The 
H.S is then driven off and the light oils sent 
to an extractor where a glycol solvent removes 
the BTX. Distillation recovers the BTX. 

J&L will use Esso Research and Engineer- 
ing’s Hydrofining process for sulfur removal 
and Universal Oil Products’ Udex process for 
extraction in a $2 million installation being 
built at its Aliquippa, Pa., works. Badger 
Manufacturing, which helped adapt Hydrofin- 
ing for this application, is prime contractor. 
Due to be completed early next year, the 
Hydrofiner will have a capacity of 55,000 
gal./stream day and Udex unit will be rated 
at 56,500 gal./stream day. 

Hydrofining uses pure hydrogen at 400-800 
F., 50-800 psig. (depending on feed composi- 
tion) to treat the light oils. 

U. S. Steel will use the German-developed 
Scholven Chemie process (Chem. Eng., Sept. 
1952, p. 220) to process about 150,000 gal. of 
light oil per day in a multi-million dollar plant 
at Clairton, Pa.—site of the world’s largest 
coke plant operation. Koppers Co., which has 
the U.S. rights to the process (Chementator, 
Feb. 1956, p. 106), will handle construction. 
Building will start this fall, be completed late 
next year. 


(Continued on page 108) 
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Actual laboratory pre-tests prove you can... 


Blend liquids into dry materials 
fast, in one operation... 
without lumps 


Getting perfect dispersions of liquids into dry materials with- 
out lumping has almost always entailed extra steps for pul- 
verizing, mulling or screening, etc. 
But P-K’s new Liquid-Feed* Twin Shell Blender eliminates 
those extra, costly operations. Now, in a one batch operation, 
you can achieve complete dispersion of liquids in a matter 
of minutes. Blender is charged through large dust-tight open- 
ings that allow easy access to shell interior for cleaning. 
Complete Liquid-Feed assembly is quickly removed by 
means of a spring loaded mechanism. 
The Liquid-Feed blender is simple in concept. Liquid flows 
from a feeder tube within the bar onto a revolving distributing 
disc. Centrifugal force flings a fine spray outward. Dry mate- 
rials tumbling in the Twin Shell receive liquid in controlled 
amounts at all times. The wire cage, spinning at high speed, 
prevents the formation of lumps before or after liquid is 
introduced. 
Results? More perfect blends, in a fraction of time previously 
required. Want proof? P-K’s Process Division maintains a 
complete lab to assure accurate, predetermined performance 
to meet your liquid-feed blending requirements. P-K will con- 
duct, without obligation, laboratory test-blends with your 
materials. 
Experimental testing will provide operational procedure and 
scale-up data. All test reports are held in strict confidence 
when desired, and, whenever convenient, testing may be 
supervised or witnessed by your personnel. P-K will submit 
complete factual test results, including samples of test-blends. 
Write direct to our Research Department. 
The Patterson-Kelley Co., Inc., 
200 Hanson Street, East Stroudsburg, Penna. 





This production model is in stain- 
less steel. Standard liquid-feed 
twin shell blenders are available 
in most commercial metals. Sizes 
range from 3 to 50 cu. ft. work- 
ing capacity. 


Patterson@® Kelley _ = 


tool 
Chemical and Process Division ejects instantly, 
wipe 


Twin Shell Blenders » Autoclaves * Pilot Plants + Heat Exchangers 


Ribbon and Double Cone Blenders « Lever Lock Doors easy-to-get-ot 
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USS will also install a Udex unit to extract 
the aromatics from the sulfur-free light oils. 

Both USS and J&L expect to wind up with 
BTX whose thiophene content is less than 1 
ppm. and whose solidification point is about 
5.4 C, 

A slightly different sulfur-removal process 
was developed in Germany by Lurgi and is 
now being offered by Blaw-Knox. This one 
uses the high (45-55%) hydrogen content of 
coke-oven gas to hydrogenate the sulfur, but 
first it removes nitric oxide and oxygen from 
the gas. This prevents their reacting with 
gum-forming materials in the light oil and 
fouling the catalyst bed. 

B-K cites a Lurgi plant in Nuremberg that’s 
been running two years with no increase in 
the system pressure drop as evidence for this 
freedom from fouling. 

You can bet that these new plant and proc- 
ess announcements mark only the beginning 
of the swing from the outmoded acid wash 
purification method now widely used. Other 
steel firms are known to be considering hydro- 
desulfurization. 


Chemical firms bid for uranium plant 


October 1, 1956. That’s the date on which 
the Atomic Energy Commission gets to see 
how well the chemical industry responds to 
one of its “real needs.” The need involves 
plant capacity for 5,000 tons yr. of uranium 
salts. Roughly a $50 million program, these 
facilities have to be on stream by April 1959. 

Industry has a free hand in picking a way 
to supply this capacity. Whether it wants to 
build one large plant or several small ones; 
whether it wants to mine the ore, buy it or 
buy concentrate; whether it wants to handle 
the venture on its own or team up with other 
firms are decisions to be made by the indi- 
vidual company. 

AEC has held three meetings for interested 
firms to help them prepare their proposals. 
The commission also offers to train the com- 
pany’s technical personnel in present feed 
material facilities. But once the plant or 
plants are built and running AEC will bow out. 
It will have no management control over the 
facility. 

This type of arrangement appeals to all three 
present operators of AEC feed materials 
plants (Mallinckrodt, National Lead and 
Union Carbide Nuclear), and each is expected 
to offer a proposal for the new contract. 


108 


Mallinckrodt has teamed with Climax 
Molybdenum to prepare its proposal. Union 
Carbide Nuclear and Catalytic Construction 
have also joined forces. It’s thought that Na- 
tional Lead plans to join with Allied’s Gen- 
eral Chemical Div. to make a proposal. 

Others who’ve announced plans include 
Kennecott Copper and Koppers, a team that 
says it’s studied 27 different ways of making 
the salts, and Vitro Corp. Vitro teamed up 
with several other firms to study the situa- 
tion, but it will probably make a solo pro- 
posal. Also believed ready to make a proposal: 
Atlantic Refining, Grace Chemical, the Texas 
Co. and New Jersey Zinc. 


Octane race features pumps, petitions 


The oil refiners’ 20-year-old race to bigger 
and better octane numbers has erupted in a 
spurt of activity, some of it with only a remote 
tie to the service station pump. 

Fight of independent refiners to block the 
sale of Universal Oil Products by Guaranty 
Trust Co., New York, trustee for the Ameri- 
can Chemical Society’s Petroleum Research 
Fund (which will get profits from the sale), is 
one such aspect. Independents fear UOP 
will pass into control of one of the “majors.” 

Two associations of independents and a num- 
ber of individual firms have protested to the 
Justice Dept. that the proposed sale would 
lessen competition and tend to create a monop- 
oly in the petroleum industry. Independents 
say they need UOP’s research, processes and 
engineering help to keep pace with the majors. 

One major, Sinclair, has decided to run the 
other way in this octane derby. It’s just- an- 
nounced “X-Chemical” additive doesn’t boost 
the octane number of the gasoline, it lowers 
the octane requirement of the motor. Sinclair 
says this approach also slows engine deposit 
buildup and stops pre-ignition knock and spark 
plug fouling—things that octane boosts and 
present additives don’t do. Sinclair declines to 
identify X-Chemical, since patents are now 
pending. Observers bet it’s an alkyl phos- 
phate. 

Three other majors pushed octane numbers 
up to 100 in the past few weeks and industry 
observers say that oil men will spend $1.5-2 
billion over the next five years for the equip- 
ment to make these high octane fuels. 

Sun Oil first stepped up the pace early last 


(Continued on page 110) 
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When you need an 
LEATHER — for chrome 
economical, dry tanning; for bisulfiting of 
source of SO. 





PHOTOGRAPHY-—for fix- 


GENERAL CHEMICAL = ™*tt= 


ANHYDROUS 


SODIUM BISULFIT 


(Sodium Metabisulfite) Min. 97.5% Na.S.O. 


AEN EN =} i oi 1 OP ole hol 


For further information about this con- 

Cesena ~ fox Menaies venient, low-cost source of SO., for use as 
ning with hypochlo- reducing agent or antichlor, phone or write 

rite; rayon manufacture the nearest General Chemical office listed 


below. 








Basic chemicals for American industry 
WATER TREATMENT — as 
an antichlor 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, M, Y. 


Offices: Albany * Atlanta « Baltimore * Birmingham * Boston ¢ Bridgeport + Buffalo + Charlotte 

Chicago * Cleveland * Denver * Detroit « Greenville (Miss.) * Houston + Jacksonville * Kalamazoo 

Los Angeles * Mil kee + M polis * New York « Philadelphia * Pittsburgh * Providence 
San Francisco * Seattle * St. Louis * Yakima (Wash.) 


pROceIEne for 
a ts and vege- in Canada: The Nichols Chemical Company, Limited * Montreal * Terente * Vancouver 
tables 
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summer when it put a new pump into its Or- 
lando, Fla., stations. Attentants have only to 
flick a dial to concoct any of five blends, rang- 
ing from about 95 to over 100 octane. 

Within weeks Standard Oil] (N. J.) started 
selling a new grade rated at about 100 octane. 
This was a result of Standard’s new fixed-bed 
reforming technique, Powerforming (Chemen- 
tator, April 1956, p. 108). 

By the summer’s end, Shell had added a 
shot of aromatics, mainly benzene, xylene and 
toluene, to the tricresy] phosphate (TCP) in 
its premium blend in an effort to boost the 
octane rating. And Cities Service added an 
“aviation type fuel” of over 100. 

At least three other refiners are now pre- 
pared to jump in with more powerful blends 
if they see sales slipping away from them. At 
the same time, at least one refinery has 
dropped out of the race. Wilcox Oil reports 
that it’s shutting down its 5,500 bpd. Bris- 
tow, Okla., refinery because it can’t compete. 
The firm has decided to buy refined products 
from D-X Sunray. 


Results of combustion studies told 


After a blue-ribbon panel of experts from 
seven countries had outlined future problems 
in combustion research, the Sixth International 
Symposium on Combustion settled down to 
discuss a week-long series of reports on what’s 
being done now to pave the way toward solving 
these posers. Though the symposium (held 
at Yale University, Aug. 19-24) revealed pro- 
gress on a broad front, by week’s end it was 
clear that there’s still much to be done. 

Chemical industry interest focused on pa- 
pers on chemical synthesis via combustion. 

Researchers from London’s Imperial College 
told of a process for making hydrogen peroxide 
by partial combustion of aliphatic alcohols. 
They report good yields of H,O, from partially 
oxidizing ethyl alcohol at about 700 F. and 
immediately condensing the reaction products 
in liquid nitrogen at —320 F. The peroxide is 
said to be readily separated from excess 
alcohol and co-product acetaldehyde. 

Reaction Motors, Denville, N. J., reports us- 
ing a rocket motor to produce 40 tons of nitric 
oxide per day by direct fixation of atmospheric 
nitrogen at 5,300-5,700 F. and 315 psia. 

Total flow rate of air and ethane reactants is 
0.3 lb./sec. After a reactor residence time of 
0.0085 sec. (unusually long for a rocket motor), 
gases pass through a nozzle and cool almost 
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instantly to 2,240 F. by adiabatic expansion. 
Effluent stream contains 2-2.7% nitric oxide. 

Researchers at McGill University, Can., told 
the symposium that they recover 3.5-4% nitric 
acid in similar experiments using a higher 
oxygen concentration. Both RM and McGill 
say that the cost of separating NO from other 
reaction products is the biggest obstacle to 
commercial use of the process. Indicated costs 
of $30/ton for 100% nitric acid are reported 
by McGill. RM says that it’s using the method 
to make other compounds, too. 

Other papers given by an international 
array of scientists (including 12 from USSR) : 

¢Thrashed out problems in measuring 
high temperatures (over 1,500 F.). 

¢ Filled in a literature gap on the flamma- 
bility characteristics of combustibles in oxi- 
dants other than air. 

* Described a new portable device deve- 
loped by the Navy to detect and indicate the 
presence of explosive air-gas mixtures. 

¢ Took a new view of the action of dry- 
powder fire extinguishers. 

The symposium also learned that the Navy 
is now investigating a material that puts out 
fires in metal powders such as zirconium and 
titanium. Trimethoxy borane, made by Cal- 
lery Chemical, burns along with the metal, 
but as it burns it deposits a film that cuts off 
the metal’s oxygen supply. 


New pulp treatment saves water 


Arizona Pulp and Paper will put a new news- 
print processing system into commercial op- 
eration next fall at Flagstaff. While saving 
water is the principal advantage claimed for 
the process, it’s also said to reduce waste 
dumpage and eliminate odors. APP expects 
the method to spur newsprint processing in 
the Southwest and other timbered areas with 
inadequate water supplies. 

By chemically pretreating Ponderosa pine to 
remove pitch and shed bark, mechanical crush- 
ing the wood into pulp and then blending in 
chemical pulp made elsewhere, APP says it 
needs only 3,000 gal. of water per ton on news- 
print produced. Other processes use 10,000- 
30,000 gal./ton to bleach the pulp and remove 
the chemical content. 

About chemical pretreatment, APP is silent, 
says only that it uses “one of the popular 
chemicals used in water treatment.” 
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Shell Chemical is your 
dependable source of — 
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Dependability in both supply and speci- 
fication are always assured when you 
order Shell Chemical solvents! 

Shell solvents meet or exceed indus- 
try’s highest standards for purity and 
uniformity. When you blend Shell sol- 
vents, you know exactly what your 
formulations contain. And this depend- 
ability of specification is backed up by 
dependability of supply, because Shell 





Acetone 

Mesityl Oxide 

Methyl Ethyl Ketone 
Methy! Isobutyl Ketone 


Ethyl Amy! Ketone 
Ethyl Alcohol 
Neosol” 


solvents are based on stable sources of 
domestic raw materials. 

Next time you're ready to order sol- 
vents, check with Shell Chemical. Find 
out how Shell’s technical service staff is 
prepared to work directly with you to 
help make your product a better product 
—at lower cost . . . and how you can 
save money through multi-product ship- 
ments in tank cars or tank trucks. 
Prompt delivery is assyxed from con- 
veniently located storage facilities. Write 
for specifications and quotations. 


Isopropyl! Alcohol 
Hexylene Glycol 
Methyl lsobuty! Carbinol 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta « Bosten + Chicage + Cleveland + Detroit + Houston + Les Angeles » Newark » New York + San Francisco + 9. Levis 
iN CANADA: Chemical Division, Shell Oil Compeny of Conede, Limited + Mentreal + Terente - Vencouver 
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with METEX Hi-Thruput MIST ELIMINATORS 


METEX Hi-Thruput Mist Eliminators, installed 
in process towers and vessels, effect sharp separation 
of liquids and gases. Quality and yield are increased. 
Valuable liquids are knocked out and returned. Con- 
tamination of subsequent processing is removed. 
Turbines and compressors are protected from damag- 
ing liquids. Where build-up of coke or solids is a 
consideration, on-stream service life is increased 
three to four times. Air pollution is reduced, too. 

METEX Hi-Thruput Mist Eliminators provide 
virtually 100% removal efficiency, even at extreme 
temperatures and pressures. Pressure drop is negli- 
gible. Their outstanding performance is due to re- 
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positioning of the wires by the METEX patented 
Herringbone Fold... an exclusive development of 
the originators of knitted wire mesh entrainment sep- 
arators. Impingement target area is increased and 
stagnation points reduced. 

In any processing equipment or vessels where 
liquid entrainment is a contributing factor in design 
or operation, specify METEX Hi-Thruput Mist 
Eliminators to assure greater production, improved 
quality of yield and substantially reduced operating 
and maintenance costs. 

For complete information and specifications, 
write today for your free copy of Bulletin No. ME-6. 
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OCTOBER 1956 KEA'TTURE NEWS 


Different Pulps Build Tailor-Made Product 


Formation of laminated panerboard directly from 
any combination of kraft and hardwood pulps 
opens the way to optimum product performance 
at minimum cost. 


Ion Exclusion Bids for Commercial Use 


New process, now operating in demonstration 
plant, uses ion exclusion to remove dissolved salts 
from cane or beet molasses, boosting sucrose yield. 


New Data to Ease Your Work 


New tables of physical and thermodynamic prop- 
erties, covering a wide range of chemicals, are on 
their way to help with your engineering calcula- 
tions. 


Kuwait Uses Four-Effect Flash Towers 


Departing from convention, Westinghouse picks 
flash evaporation for simple design, low costs. 


Aruba Employs Six Evaporation Effects 


Special scale-control] system features new unit de- 
signed to produce both electricity and water. 


California Finds Three Effects Okay 


Evaporator system compensates for lack of fresh 
water at power-plant site ideal on other counts. 


Will Pulpers Go Steady? 


Two different approaches to continuous cooking 
of woodpulp vie for industry attention, with com- 
mercial units of each type now operating in the 
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WHAT'S HAPPENING .. . 


lee Warms Air In Winter, 
Cools It In Summer 


A unique air-conditioning sys- 
tem that raises air temperature 
in the winter by making ice and 
uses the ice to reduce the tem- 
perature in the summer is now 
in service at the Stobie section 
of International Nickel Co.’s 
Frood-Stobie mine in the Sud- 
bury district of Ontario. 

A 198-in.-dia, fan with a ca- 
pacity of 750,000 cfm. blows 
fresh air from the surface 
through a 300-ft, airway 20 ft. 
in dia, into two huge stopes 
(holes in the ground) arranged 
like a double-pass heat exchanger 
between the 300- and 500-ft. ele- 
vations. Each stope is 80 ft. 
wide, 200 ft. long and 200 ft. 
high. The air circulates through 
the two stopes in succession on 
its way to the mine intake. 

Up to 200 gpm. of water at 
120 pai. is sprayed from four 
spray points at the top of each 
stope. The fine water droplets 
turn to ice, and the heat of 
fusion is given up to the air. 
Some 40,000 tons of ice can be 
formed at the bottom of the 
stopes during the winter. Over 
such a period the heat from the 
ice combined with that absorbed 
by the air from the large area of 
wall rock totals 15 billion Btu.— 
equivalent to 850 tons of coal. 


New Plant Dewaxes Lubes 
Via Urea Complexing 


Standard Oil of Indiana is 
building the first U. S. plant for 
dewaxing lubricating oils via ex- 
tractive crystallization with urea. 
Located in Whiting, Ind., it will 
produce more than 10 million 
gal./yr. of low-pour-point oils. 

First such plant in the world 
went on stream last year in 
Heide, Germany. Operated by 
Deutsche Erodel A.G., it pro- 
duces 50 tons/day of spindle oil. 
Urea’s ability to form solid com- 
plexes with straight-chained mol- 
ecules makes it possible to re- 
move wax-forming hydrocarbons 
from oil by filtration. 

In England, Shell Petroleum 
Co., Ltd., has a pilot plant using 
the process. In the U.S., Phillips 
and other oil firms have done a 
lot of work on the process. 


Layers of Different Pulps 


Felt blanket rCouch roll 


Cylinder Five-ply sheet 
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Build Tailor-Made Product 


Formation of laminated paperboard directly from 


any combination of kraft and hardwood pulps opens the 


way to optimum product performance at minimum cost. 


More economical use of raw 
materials and simplified pro- 
duction of laminated paper- 
board are the two chief claims 
for a new process now in op- 
eration at Crossett Co.’s new 
$16-million foodboard mill in 
Crossett, Ark. 

Novel step in the process is 
the combining of separate lay- 
ers of kraft and hardwood pulp 
—on the paper-forming ma- 
chine—to produce a five-ply 
laminated sheet possessing the 
strength of kraft and the im- 
perviousness of hardwood. 

Crossett’s particular applica- 
tion of this technique utilizes 
kraft pine pulp and neutral sul- 
fite semichemical (NSSC) hard- 
wood pulp to produce 
foodboard for milk cartons and 
paper cups. But the same idea 
may open the door to profitable 
uses of low-grade hardwood, for 
which there have been only 
limited and unprofitable mar- 
kets in the past. 
> Cylinder Machine Over Four- 
drinier—Key to Crossett’s pro- 
cess is a cylinder machine— 
chosen over the conventional 
fourdrinier because it’s: 

¢Better adapted to mak- 
ing high-caliper boards (thick 
sheets composed of several plies 
of pulp). 


¢Better adapted to han- 
dling mixtures of pulps on the 
wet end. 

e Permits controlled distri- 

pution of pine and hardwood 
pulps in the sheet where they 
will do the most good, thus en- 
nancing the mill’s ability to use 
the maximum percentage of 
hardwood with a minimum of 
pine pulp. 
P One of the Largest—Cros- 
sett’s board machine, one of the 
two largest in the world, is a 
216-in., five-cylinder job with 
60-in.-dia. cylinders which can 
run either uniflow or counter- 
flow. On the wet end there’s a 
suction drum press, two plain 
primary presses, a suction pri- 
mary press and six dryers 
ahead of the third hot press. 

The dryer section consists of 
a totally enclosed dryer hood, 
53 felt dryers, breaker stack 
and size press. 

Of the two sets of calender 
stacks, one is a seven-roll wet 
stack; the other, a nine-roll, 
steam-heated stack. After the 
dry stack, the sheet can either 
be wound on a reel for further 
rewinding or sheeted by a cut- 
ter in the machine line. 
> Maximum Flexibility—Raw- 
material pulps, with composi- 
tions properly adjusted for 
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BLANKET, 216 in. wide, carries pulp layers through paperboard machine. 


liner and filler stock system for 
the machine, are refined, then 
fed to each of the five forming 
cylinders, 

Theoretically, each cylinder 
could handle a different pulp 
composition, thus allowing 
maximum flexibility in the 
blending of NSSC pulps with 
kraft pulp. Alternatively, a 
homogeneous furnish could be 
run on the cylinder machine (as 
on a fourdrinier), but that would 
lose the operating advantage of 
having a different furnish on 
the outer and inner board com- 
ponents. 
> Designed to Meet Company 
Specs—Crossett’s decision to 
build a foodboard mill was an 
outgrowth of several years’ in- 
tensive research to discover 
what products and manufactur- 
ing processes would best fit ob- 
jectives specified by the com- 
pany’s officers and board of 
directors in building a new 
plant: 

eIt must profitably make 
use of large quantities of hard- 
wood, 

eIt must be integrated as 
far as possible with the com- 
pany’s existing paper mill. 

eIts cost must be kept as 
low as possible for a minimum- 
sized commercial plant. 
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¢ It must be expandable with 
ease at minimum cost. 

eIts product must have 
good growth potential and fit 
in with past manufacturing and 
sales experience. 

Having determined that 
bleached foodboard made with 
a mixture of bleached pine 
kraft and NSSC hardwood 
pulps were, respectively, the 
product and _ process’ which 
would best fit the outlined ob- 
jectives, engineers then se- 
lected the major pieces of 
equipment around which the 
mill is built. 

These, except for the cylinder 
machine, are standard—sta- 
tionary digester and blow tank 
for NSSC pulping, rotary wash- 
ers and a four-stage bleaching 
plant using chlorine dioxide as 
the final stage. 
>» Compares Favorably—The 
new mill is designed for 150 
tons/day production and can 
produce boards ranging from 
0.011 to 0.040 caliper at speeds 
up to 450 ft./min. 

Costwise, its cylinder ma- 
chine is on a par with the four- 
drinier. And performance-wise, 
company management claims 
that its products “compare very 
favorably with other boards 
now on the market.” 


. . « WHAT'S HAPPENING 


Another Job For 
Sodium Borohydride 


Sodium borohydride, making 
news in the U. S. as a source of 
high-energy fuels (Chem. Eng., 
Sept. 1956, p. 112), has fallen 
heir to another new job—this 
time in the paper industry. Aus- 
tralian Paper Manufacturers 
Ltd. has found that it can be 
used: To increase the resistance 
of chemical pulps to alkali; to 
improve the filtration properties 
of cellulose xanthate solution in 
viscose rayon manufacture. 

Cellulose pulps bleached by 
oxidation form aldehyde groups, 
resulting in compounds rela- 
tively low in alkali resistance. 
But research has confirmed the 
assumption that, because unoxi- 
dized cellulose is resistant to 
alkali, chemical reduction of al 
dehydes in oxidized celluloses to 
hydroxyls renders them resistant 
to alkali. Australian researchers 
find that sodium borohydride in 
very weak alkaline solution at 
room temperature accomplishes 
the reduction very effectively. 
Other reducing agents are either 
ineffective or require such dras- 
tic conditions that the cellulose 
fibers suffer extensive degrada- 
tion. 

In conversion of chemical wood 
pulps to viscose rayon, one of the 
main criteria for success is ease 
of filtering the cellulose xanthate 
solution before making the re- 
generated filaments, It has been 
found that sodium borohydride- 
stabilized chemical pulps give 
xanthate solutions which are 
easier to filter than those derived 
from unstabilized wood pulps. 


Bi2-from-Sewage 
Makes Plant-Seale Debut 


First plant in the world to ex- 
tract vitamin B, concentrates 
from dried sewage sludge is now 
under construction at Milwau- 
kee’s municipal sewage disposal 
plant. To be owned and operated 
by Vern E. Alden Co. under 
exclusive contract with Milwau- 
kee Sewerage Commission, the 
plant has a potential annual ca- 
pacity in excess of 200 lb. of 
pure vitamin B,, activity. At 
first, only a portion of the total 
Milwaukee organic nitrogen, 


115 





WHAT'S HAPPENING .. . 


called Milorganite, will be proc- 
essed, 

Armour Laboratories will take 
the entire output of the Alden 
plant and process it further at 
its Kankakee, IIl., pharmaceuti- 
cal plant. Principal use of vita- 
min B,, from a volume stand- 
point, is an additive for livestock 
and poultry feeds. 

The extraction process was 
pilot-tested at Northwestern Uni- 
versity by the Alden group at a 


cost of over $50,000. Patented 
by the Milwaukee Sewerage Com- 
mission, the basic chemical proc- 
ess was developed by Bernard 
Wolnak and C, 8. Miner at Miner 
Laboratories in Chicago. 
Coordinated with the existing 
activated-sludge process of sew- 
age treatment in Milwaukee, it 
involves extraction of B, by 
water, carried on in an agitated 
prewetter, with subsequent dis- 
placement washing on a hori- 





Absorber tower at Allied 
Chemical & Dye'’s new nitric 
acid plant in Hopewell, Va., is 
thought to be the largest of its 
kind anywhere. Stainless steel 
shell is 52 ft. high and 11.5 ft. 
in dia., weighs 15,000 Ib., incor- 





Five-Story Absorber Bristles With Cooling Tubes 


porates 3,400 cooling tubes. Also 
noteworthy: Plant power unit is 
almost completely self-sustain- 
ing; expansion turbines utilize 
energy supplied from oxidation 
of the ammonia gas during the 
process, 
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zontal table filter. Product is a 
spray-dried concentrate. 
Refining process for concentra- 
tion and purification of the 
Alden product has been de- 
veloped and patented by Armour. 
Another animal feed com- 
ponent—a protein source—may 
also come out of the sewage- 
treatment field. A _ large-scale 
pilot operation at the University 
of California’s engineering field 
station at Richmond, Calif., is 
producing dried, sterilized pro- 
tein-rich algae grown in inter- 
dependence with sewage bacteria. 
Drawing its energy from sun- 
light, the algae release oxygen 
needed by the bacteria to break 
down sewage. The bacteria in 
turn provide the algae with car- 
bon dioxide, ammonia and other 
nutrients. Sewage water is suf- 
ficiently purified for use in irri- 
gation and industrial cooling. 


Horizons Modifies 
Electrolytic Ti Process 


On the basis of a new elec- 
trolytic titanium process which 
has been in the experimental 
stage for two years, Horizons 
Inc. has been awarded a $200,- 
000 development contract by the 
Navy Bureau of Aeronautics. 

Successfully proven on a lab- 
oratory scale, the process is a 
modification of the company’s 
original fused-salt electrolysis. 
Any commercialization of the 
new process would be carried out 
by Horizons’ licensee, Horizons 
Titanium Corp. of New York. 
Horizons recently completed a 
contract for the Atomic Energy 
Commission covering the pilot- 
plant operation of a similar elec- 
trolytic process for producing a 
nuclear fuel metal, thorium. 

Using its older electrolytic 
titanium process, the company 
operates a $564,000 pilot plant 
in Stamford, Conn. Potassium 
titanium fluoride serves as the 
electrolyte, graphite and iron as 
electrodes. Argon blankets the 
system. 

To increase supply of titanium 
tetrachloride to present produc- 
ers of titanium, Stauffer Chem- 
ical Co. is doubling capacity of 
its Niagara Falls plant. The com- 
pany is just completing a pre- 
vious expansion. 
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FOR THE 
PETROLEUM 
AND CHEMICAL 
INDUSTRIES 


385 MADISON AVENUE, NEW YORK 17, NEW YORK 





Air Reduction’s 
Vinyl Acetate Plant 
On Stream 


Engineered and 
constructed by Lummus, 
the $3,000,000 facility 
with capacity of 

30 million pounds has 
smooth start-up; 

makes 99.99-+ %/ 


pure product. 


The new $3,000,000 installation 
for the production of vinyl acetate 
monomer has recently gone on 
stream at Calvert City, Kentucky. 
Engineered and constructed by 
The Lummus Company for Air 
Reduction Chemical Company, a 


Division of Air Reduction Com. | 


pany, Inc., the unit started up 


smoothly and was immediately 


making 99.99+-% pure product 
even better than specification. 


Designed for flexible operation, 


the 30,000,000 pound per year | 
unit has proved operable in a wide | 


range from % of design capacity 
to over design capacity. 

The plant is of outdoor con- 
struction throughout, with process 


control centralized in a modern | 


control room employing electronic 
devices. It is located adjacent to 
Airco’s National Carbide Divi- 
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sion acetylene generating plant, 
from which it receives its principal 
raw material—acetylene. This is 
converted into vinyl acetate mono- 
mer which is, in turn, a basic mate- 
rial for adhesives, latex paints and 
textile finishes. 

Airco executives who attended 
the formal opening commended 
the ability and dispatch with 
which the Lummus organization 
carried through the project from 
inception to completion. 

The success of this project is one 
more indication of Lummus’ abil- 


ity to handle exacting installations | 





for the chemical process industries. 

You may find it profitable to 
look to Lummus for your next 
plant project. 


THE LUMMUS COMPANY, 
385 Madison Avenue, New York 
17, N. Y. Engineering and Sales 
Offices: New York, Houston, 
Montreal, London, Paris, The 
Hague, Bombay. Sales Offices: 
Chicago, Caracas. Heat Exchanger 
Plant: Honesdale, Pennsylvania. 
Fabricated Piping Plant: l.ast 
Chicago, Indiana. Engineering De- 
velopment Center: Newark, N. J. 


Acetylene is purified in unit at left. In larger unit (center), preheated acetylene and acetic acid 


Dictillari 





vapors react to form impure 
unreacted acetic acid. 


towers in this unit purify monomer and recover 
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CLARIFICATION prepares blackstrap molasses for .. . 
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ION EXCLUSION at new demonstration plant where... 





lon Exclusion Bids for Commercial Use 


New process, now operating in demonstration 


plant, uses ion exclusion to remove dissolved salts from 


cane or beet molasses, boosting sucrose yield. 


First commercial use of ion 
exclusion—a technique in which 
ionic compounds are separated 
from nonionics—appears near. 
Potential users: Producers of 
beet and cane sugar. 

Sugar industry interest is 
focused on claims that the Ultra- 
Sucro B-molasses process can 
get 74-10% more crude sugar 
from a given amount of cane or 
beet molasses. Industry rep- 
resentatives got their first look 
at a demonstration plant at 
Rockford, IL, in early August. 

Ion exclusion is a key step in 
the new process. It helps re- 
move crystallization-inhibiting 
ionic materials from black strap 
molasses to allow recovery of 
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more sucrose. The method was 
developed by Ultra-Sucro Co., 
New York, working with Illinois 
Water Treatment Co., Rockford, 
and using a modification of Dow 
Chemical’s original ion exclu- 
sion scheme (Chem. Eng., Oct. 
1952, p. 234). 
> How Ion Exclusion Works— 
Though ion exclusion involves 
use of the same type of resin 
bed that’s used in ion exchange, 
the two techniques differ con- 
siderably. In ion exclusion, ions 
are rejected, not retained, by the 
high ionic concentration within 
the resin particles, 

Ionic materials pass quickly 
through the voids in the bed, 
while nonionic matter, which has 


no inclination to be either ad- 
sorbed or rejected, permeates the 
resin and travels more slowly 
through the bed. This difference 
in the speeds with which the 
materials move down through 
the bed is the basis of their 
separation. 

After the ionic materials have 
passed through the resin bed, 
the slower-moving nonionics are 
removed by purging the bed with 
water. Unlike ion exchange, ion 
exclusion requires no costly or 
corrosive regenerating chemi- 
cals. 
> Adapting It for Sugar-—Es- 
sentially, sugar production in- 
volves a series of crystalliza- 
tions. 

The syrup is initially clarified 
by addition of calcium hydroxide 
and phosphoric acid to settle the 
bulk of the impurities. But it 
still contains some insoluble im- 
purities and dissolved mineral 
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You get more than just ammonia 
when you order from Allied. You get: 


ASSURED SUPPLY. Allied has 3 plants — at Hopewell, Va., 
South Point, Ohio and Omaha, Nebraska — all producing to the 
extremely high standards originally set for industry by Allied. 


FAST DELIVERY — even on short notice. 


Each plant is located on water, 


key rail lines and highways in the heart of the heaviest consuming areas. 


FINEST TECHNICAL SERVICE. Allied has an accumulation of ammonia 
know-how unequalled in the industry! Its technical service group 

can bring you the benefit of many years experience gained from 
participation in all types of production and research programs. 


Do you have an ammonia problem — service, delivery, research? 


Write or phone us today. 


Dept. AA 1-5-2 


iifexe 


ateaaliael 





40 Rector Street, New York 6, Nr Y. 
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salts. After each crystallization 
the percentage of these impuri- 
ties and salts rises, until they 
inhibit further crystallization. 

Ultra-Sucro heats this non- 
crystallizable syrup (known as 
blackstrap molasses), dilutes it 
with water and adds more lime 
and phosphoric acid, Other re- 
agents are also added to clarify 
the molasses but, since patents 
are still pending, Ultra-Sucro de- 
clines to identify these materials. 
Centrifugals remove suspended 
impurities from the molasses. 
> Final Cleanup — Although 
some of the ionic materials pre- 
cipitate during this clarification 
step, further purification is 
necessary. 

Passing clarified blackstrap 
through an ion exclusion unit 
takes out more than 90% of the 
soluble mineral salts, leaving a 
high-purity, brilliant syrup 
which is returned to the regular 
process for crystallization. The 
process also removes bacteria 
from the sugar. 
> Economic Benefits—Accord- 
ing to Ultra-Sucro, the new proc- 
ess can be incorporated into 


now-operating sugar mills with- 
out disturbing existing equip- 


ment. As set up in the demon- 
stration plant, the process op- 
erates as an auxiliary installa- 
tion, readily adaptable to any 
cane or beet factory. It can be 
automatically controlled. 

Higher yield of sugar pro- 
vides a net economic advantage 
to the sugar producer, it is 
claimed, permitting amortization 
of the investment in extra equip- 
ment in fairly short order. 
> Not Limited to Sugar — 
Though economic conditions 
have brought ion exclusion closer 
to commercialization in the 
sugar industry than in other 
fields, it isn’t limited to this ap- 
plication. Dow has used the 
method, on an experimental 
basis, to purify glycerine, ethy- 
lene glycol, acetic acid and vari- 
ous organic solvents. 

In general, ion exclusion can 
separate any ionic, water-soluble 
solute from any low-molecular- 
weight nonionic solute. It is not 
even limited to organic non- 
ionics. Salts, strong acids and 
strong bases can be separated 
from weakly ionic inorganics, 
such as ammonia and boric acid, 
too. 
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Big Petrochemical Plant 
Set for Canada 


A $25-million petrochemical 
plant under construction in 
Sarnia, Ont., will be completed 
by Imperial Oil Ltd. by spring 
of 1958. Located near the com- 
pany’s Sarnia refinery and draw- 
ing feedstock from it, the new 
plant will produce _ ethylene, 
propylene, normal  butylenes, 
isobutylenes, butadiene, aromatic 
distillates and tars. 


Activity In Uranium: 
New Mills, New Refineries 


New uranium processing mills 
are being built by Dawn Mining 
Co., subsidiary of Newport Min- 
ing Corp., and Eldorado Mining 
& Refining, Ltd., a Crown cor- 
poration. 

Dawn is building a 400-ton/ 
day, $8-million ore-processing 
plant at Ford, Wash., about 20 
miles north of Spokane, schedules 
production for July 1957. The 
mill will give the Spokane area 
a completely integrated atomic 
program, from mineral to prod- 
uct. 

Catalytic Construction Co. of 
Canada, Ltd., will design Eldo- 
rado’s plant to produce uranium 
metal via uranium oxide. A proc- 
ess is now being tested in a 
Port Hope, Ont., pilot plant to 
produce uranium metal salt from 
purified uranium oxide. 

Texas Zinc Minerals Corp., 
owned jointly by Texas Co. and 
New Jersey Zinc Co., will build 
a uranium processing mill to 
exploit its new stake in the 
Happy Jack mine in Utah. 
Uranium concentrate from the 
plant, to be built at Mexican Hat, 
Utah, will be sold to the Atomic 
Energy Commission. Scheduled 
on-stream date: September 1957. 

Four Corners Uranium Corp. 
and Vitro Corp. of America re- 
cently signed an agreement 
whereby Vitro will process Four 
Corners’ uranium ore from its 
Green River, Utah, mine. Four 
Corners will supply 3,000 tons/ 
mo., may increase it to a maxi- 
mum of 12,000. A new solvent 
extraction process is now being 
installed at Vitro’s Salt Lake 
City mill, and further expansion 
is projected. 





Convention Calendar 


National Industrial Conference 
Board, Atomic Energy Course 
for Management, Biltmore 
Hotel, New York, Oct. 1-5. 


Technical Assn. of the Pulp and 
Paper Industry, 11th plastics- 
paper conference, Conway Ho- 
tel, Appleton, Wis., Oct. 3-4. 


Standards Engineers Society, 
fifth annual meeting, sessions 
on standards in the chemical 
industry and atomic energy 
field, Hotel Willard, Washing- 
ton, D. C., Oct. 3-5. 


American Institute of Mining, 
Metallurgical, and Petroleum 
Engineers, annual fall meet- 
ing of metals division, sym- 
posia on nuclear metallurgy 
and titanium, Hotel Carter, 
Cleveland, Oct. 8-10. 


Society of the Plastics Industry, 
New England section confer- 
ence, Wentworth Hotel, Ports- 
mouth, N. H., Oct. 11-12. 


American Institute of Chemical 
Engineers, New York section 
annual all-day meeting, fea- 
tures symposium on cost esti- 
mation, Hotel Statler, New 
York, Oct. 18. 


Assn. of Consulting Chemists 
and Chemical Engineers, an- 
nual banquet and symposium, 
Hotel Belmont Plaza, New 
York, Oct. 23. 


National Industrial Exposition, 
chemicals and nonmetallics 
day, Artillery Armory, De- 
troit, Oct. 26. 


Commercial Chemical Develop- 
ment Assn., meeting on deter- 
gents, Terrace Plaza Hotel, 
Cincinnati, Nov. 1. 


Fifth Annual Instrumentation 
Conference, Louisiana Poly- 
technic Institute, Ruston, La., 
Nov. 1-2. 


American Council of Independ- 
ent Laboratories, annual meet- 
ing, Savoy Plaza, New York, 
Nov. 2. 


American Institute of Chemical 
Engineers, Chicago section 
all-day meeting, Conrad Hil- 
ton Hotel, Chicago, Nov. 7. 


Third International Automation 
Exposition, Trade Show Bldg., 
New York, Nov. 26-30. 
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VERSATILE ORGANIC 
ACIDS AVAILABLE 
IN QUANTITY 


@ When Pfizer opened the world’s 
first successful citric acid fermen- 
tation plant in 1923, the world price 
of citric dropped more than two- 
thirds! Since that time Pfizer lead- 
ership in fermentation chemistry 
has made many other useful acids 
available to industry in quantity. 


CITRIC ACID 


Pfizer offers citric acid in both an- 
hydrous and hydrous forms. With 


Pfizer’s anhydrous form of citric 
acid, you save money in reduced 
freight costs. Why pay freight for 
8% lbs. of water per each 100 Ibs. 
of citric shipped? In addition the 
anhydrous form offers the advan- 
tage of ideal quality control since 
there is little or no variation in mois- 
ture content. 


Citric acid is a relatively strong 
acid notable for its nontoxicity, its 
sequestering ability and the number 
of chemical reactions it will under- 
go. Pfizer also offers citric acid salts 
and five esters in commercial quan- 
tities. These are Triethyl and Tri- 
butyl Citrates as well as their 
acetylated forms. Acetyl tri-2-ethyl- 
hexyl citrate is also available. 
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GLUCONIC ACID 


By the fermentative oxidation of 
glucose, Pfizer produces gluconic 
acid, which it offers as a 50 percent 
aqueous solution and in the form of 
stable salts. Gluconic acid has a low 
order of toxicity, is extremely mild 
and non-corrosive and has excellent 
sequestering properties. Tests at 
Pfizer have shown that 1N gluconic 
acid solutions affected metals less 
than any of five other mild acids. 
Consider copper for example: 





COPPER 


Formic Acid 
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OXALIC ACID 
Pfizer developed a fermentation 
process which yields oxalic acid in 
a high degree of purity. One of the 





PHYSICAL PROPERTIES OF ITACONIC ACID 





Formula 
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Appearance 
Melting Point 
Solubility in Water 
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outstanding features of this strong 
acid is its ability to solubilize iron 
oxide. Pfizer Oxalic Acid is available 
in granular and fine granular forms. 
Ammonium, ferric ammonium, ferric 
and other oxalates are also available. 


TARTARIC ACID 


Crystalline deposits in wine fermen- 
tation vats provided the raw mate- 
rial from which Pfizer began 
producing high purity tartaric acid 
in 1862. Like citric and gluconic 
acids, tartaric acid is notable for its 
low toxicity and its sequestering 
activity. 


ITACONIC ACID 


Pfizer skillin fermentation has made 
industrial itaconic acid a reality. 
Two carboxyl groups, a conjugated 
double bond and an active methylene 
group make itaconic acid a reactive 
and versatile molecule. Itaconic es- 
ters, readily prepared in high yields, 
can be polymerized and may serve 
as useful plasticizers. Polyesters of 
itaconic acid and glycols may be 
polymerized or copolymerized to 
hard thermoset resins. 


You can order versatile PFIZER 
ORGANIC ACIDS in large tonnages. 
If you want further information on 
any of them, write us outlining the 
type of application you are consid- 
ering. Pfizer Technical Service can 
help you with extensive data on 
organic acids, 


Manufacturing Chemists 
for Over 100 Years 


CHAS. PFIZER & CO., INC. 
Chemical Sales Division 
69% Flushing Ave., Brooklyn 6, NN. ¥ 

Branch Offices, Chicago, Wil, 
Son Francisco, Calil., Vernon, Calil, 
Atlanta, Ge.; Dollies, Texos 





WHAT'S HAPPENING .. . 


New Data To Ease Your Work 


New tables of physical and thermodynamic prop- 


erties, covering a wide range of chemicals, are on their 


way to help with your engineering calculations. 


Talents of a six-man research 
team, directed by Carnegie 
Tech's F. D. Rossini and sup- 
ported by a $40,000-per-year 
budget, are being pooled to make 
your work faster, easier and 
more accurate, 

Engineers in the chemical 
process industries know that re- 
liable, up-to-date tables of physi- 
cal and thermodynamic proper- 
ties are, to them, more valuable 
than Gray’s Anatomy is to a sur- 
geon. 

That’s why enthusiastic engi- 
neers and scientists in industry, 
universities and research centers 
are laying out a world-wide wel- 
come mat for the tables of 
physical and thermodynamic 
properties of chemical com- 
pounds being prepared by a re- 
search project of the Manufac- 
turing Chemists’ Association. 
> First Fruit of Big Harvest 
The MCA project recently bore 
fruit with the first set of tables 


distributed in March to MCA 
member companies. MCA ex- 
pect to distribute the second set 
this month. The proiect got 
under way last year at Carnegie 
Institute of Technology, Pitts- 
burgh, and is designed to sup- 
plement the International Criti- 
cal Tables, last published in 1928. 

The ambitious aims of the 
project are to produce—and 
maintain up to date—complete, 
self-consistent tables of data, 
covering ultimately all chemical 
compounds of interest to chemi- 
cal industries. 
> New Look Twice A Year—To 
keep the tables up to date, MCA 
anticipates distributing new or 
revised data sheets as frequently 
as every six months. 

The list of properties being 
tabulated is exhaustive, includ- 
ing—literally and figuratively 
properties from A (total work 
function) to Z (critical compres- 
sibility factor). 


Director Rossini indicates that 
the project will continue indef- 
initely, often concentrating ex- 
tensively in a narrow field. 

Currently the project is 
gathering data on _ nitrogen, 
phosphorus and halogen com- 
pounds. 
>You Can Get Them—MCA 
Secretary Maurice Crass states 
that distribution of the loose-leaf 
data sheets is made to three 
classes of recipients in the 
United States and 28 free coun- 
tries abroad: 

«Complimentary copies to 
MCA member companies. 

¢ Gratis copies, one set each, 
to university departments 
(physics, chemistry, chemical 
engineering), free libraries, 
nonprofit research institutions 
and government organizations. 

eCopies by sales (5¢ per 
sheet) to individual purchasers 
who subscribe to the entire set 
(not just a single installment) .* 

Copies will be available by 
sale to recipients in the above 
categories who want additional 
copies. 

The first set of tables, totaling 
107 pages, reports refractive in- 
dex and density (at 20 and 25 
C.), freezing points, boiling 
point and temperature coefficient 
of boiling point, dp/dt (all at 1 
atm.) of the C,-C, monohaloal- 
kanes and the C,-C,, normal 1- 
haloalkanes. 
> Creates Reliable Values—The 
project itself does no experi- 
mental work, but it’s doing a lot 
of hard and often-frustrating 
digging for you. 

Many values have been created 
by the researchers themselves, 
using correlations which extend 
the scope and strengthen the re- 
liability of the tables. Indeed, 
reliability of the created values 
is at least equal to that of values 
based entirely on experimental 
data. 

Research begins with Chemi- 
cal Abstracts and ends, after a 
critical appraisal of methods, 
materials and results from all 
available pertinent literature, 
with the best possible value for 
the property of a compound. 
Some values from the literature 
are ruled out because of unre- 
liable experimental procedure or 
impure materials. (Continued) 

° Write Manufacturing Chemists’ As- 


sociation, 1625 I Street N. W., Wash- 
ington 6, D. C. 
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for the first time... 


a polyethylene that is emulsifiable in water! 
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If water is your processing medium ... if you use water in 
any stage of your operations . . . you should try emulsifiable 
A-C POLYETHYLENE. 


With low-rmolecular-weight A-C PoLYETHYLENE, you can pre- 
pare fine particle size, stable, clear emulsions which may be 
applied with any equipment now employing water systems. 


Emulsifiable A-C POLYETHYLENE is now available in quantity 
for commercial trials. If you will write us on your business 
letterhead indicating your intended use, we will send you 
literature or such information as you may require. 


SEMET-SOLVAY PETROCHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
ROOM S5OOW @ 40 RECTOR STREET, NEW YORK 6, N. Y. Aes. - 


New York * Cleveland * Chicago —= 
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WHAT'S HAPPENING .. . 


> Correlations Extend Scope 
Values of given properties are 
correlated with: 

¢Temperature or pressure 
to obtain values for tempera- 
tures or pressures for which no 
data are available. 

¢Molecular structure (in 
the case of isomers and homo- 
logous series) to obtain values 
for compounds for which no data 
are available. Handling groups 
of structurally related com- 
pounds in this way strengthens 
the reliability of the individual 
values, 

The MCA project is similar in 
many ways to the American 
Petroleum Institute’s fifteen- 
year-old Research Project 44 on 
properties of hydrocarbon com- 
pounds. Also under way at Car- 
negie Tech and under Rossini’s 
direction, API’s Project 44 has 
tallied an impressive number of 
entries for well over 1,000 com- 
pounds, 

Extensive fundamental _re- 
search in these related areas 
promises to benefit the entire 
chemical engineering profession 
by speeding up calculations and 
eliminating the inaccuracies of 
interpolation, extrapolation and 
empirical rules, 


Petrochemicals: U. K. 


Expands; Japan Invents 


A strapping adolescent and a 
struggling infant recently got 
growth shots. 

British industry is plowing 
another $101.2 million into its 
geometrically progressing petro- 
chemical industry—now 40 times 
bigger in a decade. 

Last month, on the other side 
of the world, Osaka University’s 
Prof. Shigeru Tsutsumi watched 
startup of his 64-ft.-high fluid- 
type cracking furnace to make 
ethylene and propylene directly 
from petroleum. 

Largest U.K. petrochemical ex- 
pansion is Imperial Chemical 
Industries’ brisk $45.6-million, 
50% boost in polyethylene ca- 
pacity at Wilton—to over 100,- 
000 tons/yr. 

{sso Petroleum Co. will add 
a $36.4-million refinery project 
onto its $25.2-million petro- 
chemical expansion program at 
Fawley. Total investment by 
completion in 1958 will be an 
impressive $190.4 million. 

British Hydrocarbon Chemi- 
cal’s $22.4-million spurt at 
Grangemouth, Scotland, will add 





Enthalpy, Btu/Ib. 


ns 
Or i ae 


PPh 








Entropy 





New Data Will Extend Range of Steam Tables 


tont temp, 


, 


This Mollier diagram shows 
the region that will be filled with 
data now being developed by the 
steam properties research proj- 
ect of the American Society of 
Mechanical Engineers. 

Scope of the present Keenan 
and Keyes steam tables will be 
extended to 15,000 psia. and 
1,600 F. Until enough experi- 
mental data are collected for a 
complete and authoritative table, 
however, ASME is making avail- 
able an interim table ranging 
from 5,500 psia. to 10,000 psia. 
and 32 F. to 1,600 F. In the in- 
terim table, graphical and nu- 
merical methods, as well as ac- 
tual data of United Aircraft 
Corporation, have been used. 
This table will find immediate 
use for modern steam-power 
and chemical plants. 
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by 1957 duplicate cracking and 
gas-separating plants, a new 
butadiene extraction unit and a 
synthetic alcohol plant. Grange 
Chemicals, Ltd., owned jointly by 
British Hydrocarbon and the 
Oronite Chemical Co. of Cali- 
fornia, is building a detergent 
alkylate unit. : 

Chemstrand Ltd.’s $10-million 
acrylic fiber plant at Coleraine, 
Ireland, is in its first phase of 
construction. Monsanto, which 
owns part of Chemstrand, is 
talking with Esso Petroleum- 
probably about production of 
acrylonitrile, Chemstrand’s raw 
material. 

The Far East development at 
Osaka holds high hopes for Jap- 
anese petrochemicals. The novel 
cracking unit (there is said to 
be no such furnace in the U. 8.) 
reportedly will yield 40% of its 
petroleum feed directly as ethyl- 
ene and propylene. The recently 
completed furnace consists of 
catalyzing tank, heating unit, 
reaction tank and cooler. 


USI, Too, Will Make 


Ti via Na Reduction 


U.S. Industrial Chemicals Co. 
is about to complete a 500,000- 
lb./yr. semicommercial plant 
which, using a sodium-reduction 
process, can produce titanium, 
hafnium, zirconium, thorium or 
beryllium. This new unit con- 
firms CE’s recent prediction 
(June 1956, p. 110) that USI 
would apply to other metals the 
process to be used at a pro- 
jected 1.5-million-lb./yr. zircon- 
ium plant. 

The smaller plant will be de- 
voted to the production of zir- 
conium sponge until construction 
of the major plant is completed. 
Both new facilities will be lo- 
cated at Ashtabula, Ohio, as will 
a third plant, a large-scale trial 
of a company-developed process 
for recovery of reactor-grade 
zirconium from  hafnium-free 
scrap. 

USI’s will be the nation’s sec- 
ond plant to use sodium reduc- 
tion for titanium production. The 
first, recently put on stream in 
Ashtabula by Union Carbide’s 
Electro Metallurgical Co. (Chem. 
Eng., July 1956, p. 180), gets its 
supply of sodium from USI’s 
Ashtabula operation. 
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CONKEY CRYSTALLIZER... 


maximum benefits 
for a broad range 


of applications 


To offer you maximum benefits on 
your investment, Conkey Crystallizers 
produce exceptionally uniform and 
pure, free flowing crystals of optimum 
trade size. Fabricated in a single com- 
pact unit, Conkey Crystallizers are 
engineered and designed to cut in- 
stallation costs and reduce operating 
costs to a minimum, 


Conkey designed and engineered 
equipment is fabricated and erected 
by Chicago Bridge & lron Company. 
Four strategically located plants are 
completely equipped to meet the most 
exacting demands. 

When crystallizing problems arise, 
write the nearest CB&I office. A 
Conkey engineer will be happy to 
assist with information, estimates or 
quotations. 


Conkey Triple Effect Vacuum 
Crystallizer producing ammo- 
nium sulphate. 


IDGE & IRON COMPANY 


AM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 


CONKEY Atlanta © Birmingham ¢ Bosion « Chicago * Cleveland « Detroit * Houston 


EQUIPMENT New York © Philadelphia ¢ Pittsburgh ©¢ Saltloke City * San Francisco 
Seattle * South Pasadena «¢ Tulsa 
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WHAT'S HAPPENING . . , 


ivaporation Plants Solve Water Shortages 


Kuwait Uses Four- 
Stage Flash Towers 


Aruba Employs Six 
Evaporation Effects 


California Finds 


Three Effects Okay 


Fresh-water-thirsty areas, eye- 
ng the ocean lapping at their 
hores, no longer need echo the 
\ncient Mariner’s despairing re- 
rain, “Water, water every- 
yhere, nor any drop to drink.” 
‘or modern multiple-effect evap- 
ration plants are turning the 
leas into veritable reservoirs of 
fotable water. 





Plans for two huge new in- 
tallations were announced in 
1id-summer—one for the island 
f Aruba, in the Caribbean Sea, 
1e other for the sheikdom of 
uwait, on the Persian Gulf. 
hey are being designed for re- 
pective production rates of 2.7 
ad 2.5 mgd, of fresh water. 
Need for seawater evaporation 
ants is not confined to exotic 

(pitposts. Here in the U. &., 

| pope Gas & Electric’s Morro 

Vay (Calif.) power station is 

j,etting its boiler makeup water 

igom the Pacific Ocean via triple- 

«ylect evaporation, 

i Process Alternatives—Mul- 
ple-effect evaporation, at its 
st, is a costly substitute for the 

1"ocesses of nature. That’s why 
gineers today are hard at work 

¢j alternative processes, such as 
splar distillation, vapor com- 
pvession. solvent extraction and 

eyectrodialysis (see p. 185). 

None of these has yet had a full- 

dress tryout. 

Meanwhile, new engineering 
iynprovements have brought sub- 
merged-coil and flash evapor- 
ators to new peaks of efficiency, 
sjashing costs and licking the 
scale problem. In the following 
three stories you wili Jearn how 
this is being done, 
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Kuwait Uses Four-Stage Flash Towers 


Departing from convention, Westinghouse picks 


flash evaporation for simple design, low costs. 


To quench the thirst of its 
major city’s mushrooming popu- 
lation (tenfold growth in the 
past five years) the small, oil- 
producing Middle-East Sheik- 
dom of Kuwait needs more fresh 
water. And in that arid locale 
there’s only one local source of 
water—the salty Persian Gulf. 

Veteran water-maker West- 
inghouse Electrical International 
Corp. (New York) announced in 
July the sheikdom has ordered 
its biggest water-making plant 
to date—a 2.5-million-gal./day 
flash-evaporation system. To be 
built in two 1.25-mgd. steps— 
each consisting of two towers of 
four vertically stacked evapo- 
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rators—the first package goes on 
stream next July, the second in 
September. 

>» New Departure—In electing 
the flash route Westinghouse de- 
parted from its traditional 
choice of submerged-coil evap- 
orators. 

According to N. F. Emig, 
Westinghouse engineer who 
closed the deal, “This scheme 
slashes the cost of making water 
by about 30%, from the $4.00/ 
1,000 gal. figure of the three 
previous triple-effect plants we 
furnished for the sheikdom and 
for Kuwait Oil Co. (see Chem. 
Eng., June 1951, pp. 212-4) to 
$2.80/1,000 gal.” (continued) 





SUPER CLASSIFIER 
The Ideal Air Vortex 


Classifier for all Types 
of Powders 


Ultra-sharp cutpoint with high capacity 


Cutpoint unaffected by throughput rate or size 
distribution of feed 


Unmatched efficiency 


Increased production with higher product 
quality 


The Sharples Super Classifier is achieving heretofore unattainable standards of 
performance in the classification of dry powders. A copy of Sharples Bulletin 
1280 will be sent upon request. 


PLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


OA TORE 6 PITT SOURCH © CLEVELAND © OL FRONT © CHIC ATO o hw ORLEANS © SEATTLE © LOS ANCELES © 54m (00801600 e HOUSTON 


Associated Companies and Representatives throughout the Werld 
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WHAT'S HAPPENING .. . 


> Tower Design Cuts Cost— 
Westinghouse credits big sav- 
ings to the simple design of the 
flash evaporators and the novel 
idea of stacking four evapor- 
ators into a tower. 

As L. W. Johnson, project en- 
gineer, puts it, “Flash evaporat- 
ors are essentially just big steel 
boxes, They cost only about two- 
thirds as much as equal-capacity 
submerged-coil evaporators, and 
installations centered on them 
require a lot less accessory 
equipment.” 

Because the tower design 
uses 80% less floor space, the 
new units can be squeezed close 
to the sheikdom’s present water 
facilities to take advantage of 
the equipment there. An added 
advantage: The large brine re- 
circulation rate needed can take 
advantage of gravity flow 
through tower to save pumping 
cost, 
> Economic Balance—Aiming 
at further equipment saving, 
Westinghouse limited each flash 
train to four stages. Now get- 
ting about 8 lb. of fresh water 
for 1 lb. of steam, the plant could 
realize over 4:1 steam utilization 
with six effects, 

But Westinghouse chose to 
throw some Btu.’s away in favor 
of saving the cost of extra equip- 
ment. For, as Johnson points 
out, “With all that cheap natural 
gas from the oil wells to burn 
in the boilers, we’d rather buy 
extra heat than steel.” 
>» Low Temperature—Less scal- 
ing is another reason Westing- 
house likes flash evaporation. 
Its low operating temperatures 
inhibit the precipitation of solids 
from the seawater and reduce 
the scaling of equipment that 
destroys top heat-transfer effi- 
ciency. 

Perhaps the ace terror of all 
seawater distillation schemes, 
scale formation comes unusually 
heavy with the high salinity of 
the Persian Gulf (at 48,000 ppm. 
nearly 30% higher than most 
ocean water). Determined to 
eliminate scaling entirely, West- 
inghouse engineers are studying 
the problem on a prototype plant 
in conjunction with Hall Labora- 
tories, Pittsburgh (a division of 
Hagan Corp.). 
> Chemical Treatment—John- 
son reports that chemical treat- 
ment of the feed water will keep 
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the solids soluble in the brine, 
but as yet research hasn’t fixed 
which chemical will do the job. 
Ferric chloride is under careful 
study but is considered too tough 
to handle by some. 

At the existing Westinghouse- 
built Kuwait plants scale form- 
erly was steamed off the equip- 
ment during 2-hr. daily shut- 
downs but is now controlled by 
chemical treatment. Johnson 
stresses, “This will be the case 
in the new plant; chemical treat- 
ment will keep solids in solu- 
tion.” 
> Tower Operation—Hot sea- 
water feeds into a compartment 
held under vacuum, where it 
flashes off vapor, leaving a 
cooler, more concentrated brine. 
Vapor condenses on coils carry- 
ing cold seawater which, in tak- 
ing up the vapor’s latent heat, 
provides part of the preheat and 
drives off gases that promote 
corrosion. Brine from the first 
flash-evaporation stage feeds 
into a second compartment held 
at a still lower pressure, thus 
flashes again. And so on down 
the tower through the four 
stages. 

In Kuwait’s new plant each 
tower will measure 80 ft. high 
by 10 ft. wide by 40 ft. long and 
handle about 6,000 gal./hr. of 
seawater. Towers will be built 
of copper-bearing steel, fitted 
with bundles of copper-nickel 
tubes. 
> Traveling the Flash Route— 
Water from the Persian Gulf, at 
about 90 F., will be pumped via 
an 8-in, ceramic culvert through 


the tube bundle in the lowest 
(fourth-stage) evaporator (see 
flowsheet). In condensing the 
flashed vapor of this stage the 
seawater’s temperature climbs to 
112 F. Tower feed is next used 
as cooling medium for the flash 
condenser-cooler, where it 
reaches 127 F. Then it goes to 
the flash chamber of the fourth 
stage, along with brine from 
Stage 3. 

Residual brine from the fourth 
stage passes upward through the 
tube bundles of the upper three 
stages, reaching 175 F. by the 
time it has condensed the flash 
vapors of these stages. It’s fin- 
ally heated to 200 F. via steam 
from the boilers. Then it begins 
its downward flow through the 
tower, flashing off water vapor 
under reduced pressure in each 
stage. Vacuum is obtained with 
steam ejectors using 150-psi. 
steam. 
> Extra Flash for Boiler Water 
—Condensate from Stages 1, 2 
and 8 drains to a flash condenser 
where, under a lower pressure, 
additional flashing occurs to 
produce the small amount of 10- 
ppm. water needed for boiler 
makeup. 

The rest of the water will be 
sprayed into the fourth-stage 
condenser to join fourth-stage 
condensate as 100-ppm. drinking 
water product. Though water of 
this concentration would taste 
salty to the temperate-zone dwel- 
ler, (U.S. drinking water runs 
about 5-10 ppm. solids) it pro- 
vides body salt lost in the burn- 
ing desert heat of Kuwait. 


Aruba Employs Six Evaporation Effects 


Special scale-control system features new unit 
designed to produce both electricity and water. 


The island of Aruba, in 
Netherlands West Indies off the 
coast of Venezuela, needs more 
fresh water and electricity than 
it now has in order to attract 
industrial investment and a 
lively, rewarding tourist trade. 

Singmaster and Breyer (New 
York), signed up by the Island 
Council as consulting engineers, 
has selected one stone which will 
kill both birds—a G. & J. Weir 


Ltd. (Glasgow, Scotland) evap- 
oration plant which will produce 
2.7 million gal./day of fresh 
water from the Caribbean Sea 
and also generate up to 12,500 
kw. of electricity. 

> Big But Economical—One of 
the biggest single such plants 
ever planned, it will supple- 
ment a similar, smaller (690,- 
000 gal./day) existing Weir 
plant and eliminate entirely the 
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ad aie sha ‘teecter, this simple 
ak 0h la odivane for the economy, 

of the Casale process. 
low-cost Ammonia synthesis, designed and 
by Fos ‘Gre. in operation at higher-than-design capacity; 
three more FW Casale plants, with a combined capacity of 585 tons per 

day, are now in the design or construction stage. 

For compiete.information on the cost-saving advantages of the FW 


Casale process, write for Bulletin 0-54-1. Foster Wheeler Corporation, 
165 Broadway, New York 6, N. Y. 


FOSTER WHEELER 


NEW YORK + LONDON «+ PARIS «+ ST, CATHARINES, ONT, 
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First effect 


need for buying tanker ballast 
water, It will include five trains 
of six submerged-coil evapor- 
ators and will cost an estimated 
$10 million. 

When it comes on stream in 
1958 the new plant is expected 
to produce fresh water for half 
the present cost. Key to operat- 
ing savings is a special method 
for preventing the formation of 
scale from concentrated brine on 
heat-transfer surfaces. 
> Looked the Field Over—S&B 
evaluated many other fresh- 
water-making schemes—from 
solar distillation to the far- 
fetched possibility of towing ice- 
bergs from the Arctic—before 
picking the Weir plant, Pri- 
mary reason each alternative 
was discarded: No history of 
tested commercial experience. 
Conceding that the Weir plant 
may not represent the theoretic- 
ally most efficient process, S&B 
thinks it is the only practical 
one to do Aruba’s big dual job 
with guaranteed results. 

S&B engineers give a good ex- 
ample of the reasoning that 
ruled out alternative processes. 
“Take vapor compression, a real 
promising and efficient scheme. 
Even if it were ready for com- 
mercialization on the big scale 
of the Aruba job—which it isn’t 
—we couldn’t have used it be- 
cause it can’t make electricity, 
and Aruba needs the electricity.” 
> Why Not Flash?—Flash 
evaporation, a variation on the 
multiple-effect route that’s had 
real commercial success, got a 
careful appraisal from S&B en- 
gineers, for it promises better 
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Fifth effect 


heat efficiency than straight boil- 
ing. 

But flashing concentrates salt 
water by only 10%, boiling by 
50%. To produce equal amounts 
of fresh water, then, more brine 
must be circulated in a flash 
plant. Cost of power for pump- 
ing and heat lost during that 
action, in S&B’s opinion, wipes 
out entirely the gains of higher 
thermal efficiency. 
> Weir Beats Scale—Key item 
that swung S&B to Weir’s de- 
sign was its successful approach 
to beating the worst bugaboo of 
seawater distillation—scaling of 
equipment by minerals dropped 
out of concentrated brine. 
Weir guarantees no. scaling, 
thus promises Aruba continuous 
operation without the usual, 
costly shutdowns to knock heat- 
transfer-destroying scale off 
equipment. 

Beating scale means keeping 
solids—mostly calcium carbon- 
ate, calcium sulfate and mag- 
nesium hydroxide—in solution. 
Just how it’s done is Weir’s 
secret. In principle, formation 
of CaSO, scale is prevented by 
controlling brine densities and 
evaporator pressures, Optimum 
pressures range from 19 psia. 
in first effect to 2 psia. in sixth. 

Precipitation of CaCO, and 
Mg(OH), is avoided by limiting 
the carbonate alkalinity. To do 
this, Weir uses an exclusive fer- 
ric chloride treatment of the sea- 
water. A novel feature of the 
Aruba plant is that ferric chlor- 
ide will be made right at the 
site, 
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Sixth effect 


55,000 ppm.) 


plant, reports S&B, will slice 
Aruba’s cost of water by 50%, 
from the present $3.50/1,000 gal. 
to an expected $1.75. Credit for 
saving goes mainly to lower 
maintenance costs and continu- 
ous production without interrup- 
tions for descaling. In fact, with 
a favorable price which the elec- 
tricity may command in a grow- 
ing industrial economy, water 
cost may be slashed even further. 

An oil-fired boiler (with an- 
other on 100% standby) will 
produce 850-psig., 815-F. steam 
at a rate of 192,000 lb./hr. This 
will go through two turbine gen- 
erators to produce 12,500 kw. of 
electricity and a 20-psig. dis- 
charge for evaporator use. S&B 
has designed tie-ins for addi- 
tional turbines, to be supplied 
with steam from the second 
boiler, if more electricity is 
wanted. 
> Evaporator Setup—In making 
5-ppm. (solids content) drinking 
water out of 36,000-ppm. sea- 
water, the six evaporation ef- 
fects will rely on the traditional 
Btu.-conserving trick of using 
vapor from one effect as the 
heating medium for the follow- 
ing unit. Result: 1 lb. of steam 
will make almost 5 lb. of fresh 
water, Train is limited to six 
units (seven or eight would have 
got better steam utilization) be- 
cause the 130-F, vapor from the 
sixth effect is as low as can be 
effectively condensed with 85-F. 
seawater. 

The horizontal evaporator 
bodies are made of cast iron. 
Steam coils fitted in each are 
small-bore admiralty bronze 
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For the time! 


CH3 


META-XYLENE in commercial production 


Have you considered the opportunities xylene isomer 
intermediates offer you for new or improved products? Or, perhaps 
a xylene isomer will provide you a better, more economical 


raw material as an alternative route in your present production, 


Oronite was the pioneer and is today the leading producer of 
xylene isomers —the only source offering all three xylene 
isomers (meta, para, ortho) in commercial quantities, Inquiries 


are invited; trial quantities available. Contact the Oronite 


and office nearest you for further information. 
ROB AP AN 


Oronite is your only commercial source for all 3 xylene isomers! 


Meta-Xylene, %/ (wt.) 
Boiling Range, °C (start to dry) 


META-XYLENE = |S: Seow. s0%/00°F 


| Sulfur Compounds, as H2S or SO2 
Paraffins, %/, 


Para-Xylene, %/ (wt.) 


Boiling Range, %C (start to dry) 
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ORONITE | oORONITE CHEMICAL COMPANY 


CHEMICAL EXECUTIVE OFFICES: 200 Bush Street, San Francisco 20, California 
sdieciebs SALES OFFICES 
30 Rockefeller Plaza, New York 20, N. Y. 20 North Wacker Drive, Chicago 6, Illinois 
450 Mission Street, San Francisco 5, Calif. Mercantile Securities Bidg., Dallas 1, Texas 
Carew Tower, Cincinnati 2, Ohio 714 W.OlympicBivd.,los Angeles 15, Calif. 
36 Avenue William-Favre, Geneva, Switzerland 
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WHAT'S HAPPENING .. . 


tubes expanded in fixed headers 
at one end, into floating headers 
at the other end. 

> Process Operation — Sea 
water, at 85 F., is warmed by 
using it as coolant in the distil- 
late condenser and cooler. It 
then passes through the “Scale- 
master” for ferric chloride treat- 
ment. From there it flows 
through a series of six preheat- 
ers associated with the six evap- 
orators. Heating medium in 
each preheater is the vapor from 
each effect on its way to the next. 


Heated brine enters the first 
effect, is pumped from effect to 
effect down the train as it’s con- 
centrated. At 130 F. and about 
55,000 ppm. salinity the brine 
discharges from the sixth effect 
back to the sea. 

Some of the fresh water cycles 
to the boilers as makeup, bulk 
goes to supply the island’s needs. 
Esso’s big Lago refinery on 
Aruba plans to buy part of its 
water requirements from the 
new plant rather than importing 
it by tanker from Venezuela. 


California Finds Three Effects Okay 


Evaporator system compensates for lack of fresh 


water at power-plant site ideal on other counts, 


In the shadow of California’s 
mighty Morro Rock, Pacific Gas 
& Electric Co. found the nearly 
ideal site (Morro Bay) for a new 
800,000-kw. steam-electric power 
station needed to drive San 
Joaquin Valley farmers’ irriga- 
tion pumps. The 140-acre tract 
offered everything—handy high- 
way and railroad network, good 
fuel-delivery facilities, easy elec- 
trical interconnection to the sys- 
tem—everything, that is, but 
fresh water, the lifeblood of this 
kind of installation. 

Weighing this near-crippling 


lack against the site’s shining 
advantages, PG&E elected to 
make its own water. Teaming 
with Bechtel Corp. (San Fran- 
cisco), the power company came 
up with two triple-effect evap- 
orator trains, at a cost of $400,- 
000, to provide 144,000 gal./day 
of fresh water from the Pacific 
Ocean, Thus it became the first 
U. 8S. electrical station to be 
powered by “ocean steam.” 

> More on the Way—Built in 
two packages—-each train feeds 
through a boiler to power a 150,- 
000-kw. turbine-generator—the 


first went on stream in 1955, the 
second is due this year. A. W. 
Bruce, PG&E senior engineer, 
reports that six more are sched- 
uled for the future. 

Half the water manufactured 
goes to the boilers, the other half 
furnishes general utility needs. 
(Morro Bay city facilities sup- 
ply the drinking and sanitary 
water for the installation.) Tak- 
ing the 386,000-ppm.-salinity 
ocean water, each evaporator 
train distills it to 50 ppm. for 
general use; a high-purity sta- 
tion evaporator distills the rest 
to less than 1 ppm. to meet the 
rigid boiler feedwater needs. 

Bruce states the plant does 
this job—discounting labor costs 
—for about $2.60/1,000 gal. 
Labor doesn’t enter the calcula- 
tions, he feels, because additional 
personnel above those required 
anyway to run the station are 
not needed to make water. 
> Keep Scale Off—Scaling of 
equipment, from the sea’s min- 
eral deposits, had to be beaten 
to insure top heat-transfer effi- 
ciency, By running the evapora- 
tors under reduced pressures, 
the lower operating tempera- 
tures reduced these deposits 
somewhat. Liquid corn starch 
and disodium phosphate boiler 
compound, added to the sea- 
water, cut the scaling still fur- 
ther. But still PG&E has to 
shut down periodically to knock 
off what scale persists in form- 
ing. 

Each evaporator, built by 
Lummus, is a copper-bearing- 
steel shell, 6 ft. dia. by 20 ft. 
long, capped with a steel cover 
and bonnet. Steam circulates 
through a 1,050-sq.-ft. bundle of 
70-30 copper-nickel tubes fitted 
in the first evaporation effect, 
through aluminum brass tubes 
in the second and third effects. 
Initial steam for the evaporation 
operation comes from the dis- 
charge end of the turbine. After 
that all steam requirements for 
each evaporator are provided by 
each preceding unit in the train. 
> How Process Works—-Pumped 
through a 10-in. line, 90-F. ocean 
water from the station’s auxil- 
iary cooling water system passes 
first through a 1,150-sq.-ft. con- 
denser-cooler, where it condenses 
and cools third-effect vapor and 
cools second- and _ third-effect 
condensate (see flowsheet). The 
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Look into “United” 





lead-lined products 


to keep corrosion 
in line 





-- get them from. 








Under the trade name “United,” National Lead 
Company manufactures lead-lined pipe in two 
categories ...“United Tubond” and “United” ex- 
panded. Both combine the corrosion resistance of 
lead with the strength of steel. 

“United Tubond” pipe is used where acid han- 
dling is difficult, where the lines are subject to 
external abuse, vibration, high internal pressure, 
elevated temperature or vacuum. In “Tubond” 
pipe the bond between lead lining and steel pipe 
is virtually inseparable. 

“United” expanded lead pipe, generally used for 
handling acids under “average” conditions, is pro- 
duced by inserting a lead pipe in a steel pipe and 
expanding the lead lining under heavy pressure. 

Whether you buy “United Tubond” or expanded, 
you may be sure you are getting a product with the 
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National Lead 
Company 


grade of lead, thickness of lining, and method of 
joining calculated to give you your money's worth 
in strength and corrosion resistance. 

Under the “United” brand you can also get the 
other components of a corrosion-resistant acid han- 
dling system — valves, fittings and pumps. 

So put your corrosion control problem up to 
National Lead. Take advantage of our experience 
in working out chemical process applications of 
lead equipment. 


NATIONAL LEAD COMPANY 


New York 6¢ Atlanta * Baltimore 3 ¢ Buffalo 3 
* Chicago 80 ¢ Cincinnati 3 * Cleveland 13 
Dallas 2 * Philadelphia 25 * Pittsburgh 12 
* St. Louis 1 * Boston 6 (National Lead Co. of 
Mass.) * Los Angeles 23 (Morris P. Kirk & 
Son, Inc.) * Toronto, Canada (Canada Metal 
Company, Limited). 
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seawater here climbs in tempera- 
ture to 106 F. It is used next to 
cool first-effect condensate, then 
enters the first-effect evaporator 
preheated to 122 F. 

The seawater proceeds through 
the three effects in conventional 
forward flow and returns to the 
ocean at a solids content of 
54,000 ppm. The evaporators are 
held under reduced pressure by 
a two-stage, twin-jet ejector, us- 
ing 600 lb./hr. of 200-psig. 
steam, 

The 50-ppm. product from the 
condenser-cooler is split; half 
goes to a §00,000-gal. standpipe 
for general use. 

The other half goes to the 


high-purity station evaporator. 
Here it is evaporated to produce 
l-ppm. vapor, which provides 
first-effect steam before going 
to boiler makeup. The station 
evaporator is heated by turbine- 
bleed steam at 56.5 psia. and 
530 F. 


New Plant Taps Bark 
For Silvichemicals 


Pacific Lumber Co.’s new 10- 
million-lb./yr. redwood bark ex- 
traction plant at Scotia, Calif.— 
the first large-scale silvichemical 
operation based on bark—inverts 
usual procedures, produces end- 





Two chromatographs newly 
incorporated into process flow 
lines at Esso’s Linden, N. J., 
refinery are the first tailor-made 
for automatic analysis of re- 
finery gases, Half-hourly on- 
the-spot analyses now replace 
once-a-day laboratory jobs. De- 








Chromatograph Automatically Analyzes Refinery Gas 


veloped by C. W. Skarstrom, 
above, the $12,000 unit consists 
of a 20-ft.-long coil packed with 
activated alumina through which 
dry air propels samples. Detec- 
tor is bed of activated carbon 
which gives up different heats 
for each component. 








product mixtures of complex 
organic acids (mostly phenolic) 
and byproduct board, insulation 
and other conventional products. 

Previous commercial _ sibi- 
chemical ventures (vanillin, al- 
cohol, dimethyl sulfide, for 
example) have been based on 
wood and pulp liquor wastes. 

Palco’s process has two fea- 
tures unique in the forest prod- 
ucts industry: An air conveyor 
(instead of the usual fans) for 
blowing chips, shreds and dust 
from the hammer mill to a con- 
tinuous digester 500 ft. away; a 
flexible digesting process capable 
of tailor-making products. These 
products are composed of simple 
molecules (average molecular 
weight 400, compared to 12,000 
for waste-liquor lignosulfon- 
ates), are more soluble (0.02% 
water-insoluble) and relatively 
free of methoxy groups. 

The cooking process lasts 
about an hour at 115 to 135 psi. 
steam pressure and associated 
saturation temperatures, but 
may be varied, along with pres- 
sure, temperature and reagents, 
to make products with varying 
properties. The fibrous residue 
is processed into conventional 
forest products. 

Palco is marketing its prod- 
ucts on the basis of end use as 
well as on chemical and physical 
properties. Some of the most 
promising applications are as 
dispersing agents, phenol and 
tannin replacements. Two cur- 
rent products—both priced at 
about 8¢/lb.—are Palconate, a 
caustic extract, and Palcotan, a 
sulfonated extract. 


Canada Now Has Own 
Lithium Grease Industry 


Canada, which previously has 
imported virtually all its lithium 
greases from the U. S., now has 
its own lithium grease industry 
capable of supplying all its needs, 
with capacity for export. 

Surpass Petrochemicals Ltd. 
at Scarboro, Ont., is now pro- 
ducing over 20 million lb./yr. of 
lithium greases. Previous im- 
ports from the U. S. totaled ap- 
proximately 12 million lb./yr. 

Surpass will also produce other 
petrochemicals now imported 
from the U. 8. 
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CHEMICALS DIVISION, ATLAS POWDER COMPANY, WILMINGTON 99, DELAWARE « 


Atlas Powder Company, Canada, Ud., Brantford, Onterio, Canade 
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HOW DENSITY OF CARBON 
AFFECTS ECONOMY OF ADSORPTION 


Retention becomes especially impor- 
tant when the product you're treating 
has appreciable cost per pound, A 
denser carbon can more than pay for 
itself in increased yield. 


High density also cuts labor costs at 
the filter. A filter of given size holds 
more weight of a denser carbon .. . 
thus can process more liquid contain- 
ing a given carbon dosage per gallon. 
The longer the filter goes between 
cleanings, the less your cost for labor 
per gallon of treated liquid, 


Because it is porous, activated carbon 
always retains some of the liquid 
which you are purifying. Part of the 
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liquid is held in the space between 
carbon particles. You can recover this 
retained liquid by blowing the used 


Need to remove 


Sometimes you're faced with the need 
for removing so much color from a solu- 
tion that ordinary grades of activated 
carbon would have to be used in un- 
economically large dosages. Don't throw 
up your hands in despair—we've got a 
special grade of Darco designed for 
just such work. 


It’s called Darco KB. It has especially 
high adsorptive efficiency —which means 
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filter cake with air, steam or inert gas 
before the filter is opened. 


An approximately equal amount of 
liquid remains in the internal pores of 
the carbon. This liquid is not recover- 
able by blowing. If you are purifying 
a crystalline material in solution, you 
can wash the filter cake with water 
In sugar refining, this process is called 
“sweetening off.’ The resulting sweet 
water is then returned into the proc- 
ess stream to recover the sugar that 
had been caught in the filter cake. 


The density of the carbon you're 
using determines how much liquid is 
retained. In general, the denser the 
carbon the less the retention . . . be- 
cause the smaller the volume of car- 
bon you have the less liquid is lost. 
A relatively fluffy carbon, weighing 
15-17 pounds per cubic foot, may 
retain 2 pints of liquid per pound even 
after blowing the filter cake. A dense 
carbon—such as any of the standard 
Darco grades—weighing 25 pounds 
per cubic foot, retains only half as 


much per pound, 


We at Darco will be glad to consult 
on your particular adsorption prob- 
lem, and to help analyze recovery 
retention 


methods and economies, 


a lot of color? 


that it takes less to knock out color. And 
it has a high bulk density—which means 
that your filtering, handling and storage 
costs are less. 


We often recommend Darco KB for de- 
colorizing such things as monosodium 
glutamate, plasticizers, methionine, 
waxes and oils. We'll be glad to send 
a sample and to consult on selection of 
the Darco grade that best fits your use. 





IMAGINEERING 
with activated carbon 


Looking at adsorption as a process of 
concentration opens up some in- 
triguing possible applications . . . 
often far removed from the usual de- 
colorizing and purifying uses, 


A number of possible uses of this idea 
are suggested. How about fertilizers, 
for example? A seed newly planted in 
the ground might be destroyed by a 
big initial dose of fertilizer. But sup- 
pose we supply the seed with a source 
of nutriment that would be gradually 
fed to it, Activated carbon might do 
the trick in the form of a carbon 
coating on the seed, loaded with ad- 
sorbed fertilizer. 


How about an insecticide that 
wouldn’t be washed away by rain? 
Activated carbon could serve as a 
reservoir for toxicant, Applied to 
fruit trees, insecticide-bearing carbon 
dust might slowly diffuse protective 
chemicals, 


Adsorption means concentration of 
an adsorbate on an interface, Suppose 
that we think of using carbon not to 
remove something, but to maintain 
a concentration of something that we 
want to hold in reserve and release 
slowly over a period of time. 


In other words, activated carbon 
could serve the purpose of a reservoir, 
By virtue of its ability to concentrate 
materials, it could hold within its 
large pore structure adsorbable mate- 
rial which would be available for con- 
trolled, gradual release when needed, 


Whenever your imagination cooks up 
some unique way to put adsorption to 
work, we'll be glad to hear about it, 
and to offer suggestions that may 
help to turn a brainstorm into reality. 
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Will Pulpers Go Steady? 


Two different approaches to continuous cooking 
of woodpulp vie for industry attention, with commercial 


units of each type now operating in the U. S. 


Prospects for putting the 
cooking of pulpwood on a con- 
tinuous basis in the United 
States are now brighter than 
ever. 

The Swedish Kamyr process 
made its U. S. debut in June in 
a 150-ton/day unit operated by 
International Paper Co.’s South- 
ern Kraft Div. at Camden, Ark. 
Weyerhaeuser Timber Co. ex- 
pects to complete a like-sized in- 
stallation in Longview, Wash., 
this fall. Early next year Gulf 
States Paper Corp. will bring 
on stream a 300-ton/day outdoor 
unit in Demopolis, Ala., and 
North Western Pulp and Power 
Ltd. will complete a 500-ton/day 
installation in Hinton, Alberta. 
> Vertical Tower—The Kamyr 
process is a_ straightforward 
adaptation of batch digestion 
equipment to continuous pulp- 
ing. A tall, vertical tower (e.g., 
90 ft. high, 13 ft. dia.) impreg- 
nates and digests wood chips 
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under normal conditions of time 
and temperature. 

Kamyr achieves continuous, 
controlled feed and discharge by: 
A high-pressure rotary feeder; 
operation of the entire liquid- 
filled digester under hydraulic 
pressure so that liquor and chips 
gravitate together to the bot- 
tom. 
> Horizontal Tubes—Somewhat 
better established in its bid for 
replacing batch digestion in the 
U. S. pulp industry is the hori- 
zontal multitube continuous di- 
gester (see Chem. Eng., Jan. 
1955, pp. 300-303). 

This technique takes a more 
daring step away from standard 
pulping practice. The digester 
consists of an unfamiliar-looking 
series of relatively small hori- 
zontal tubes (e.g., two to eight 
tubes on the order of 36 in. dia., 
21 ft. long) stacked in a vertical 
tier and joined by connecting 
necks. A screw feeder introduces 


the chips against digester pres- 
sure, and cooking mass is pro- 
pelled through the tubes by 
conveyor screws. Operating tem- 
peratures are markedly above 
normal, and cooking times are 
correspondingly shorter. 

> Produce High-Grade Pulp— 
Multitube continuous units have 
been used commercially for 
about a decade to produce rela- 
tively coarse fibers for such 
products as corrugating media. 
Recently they have been modified 
so that now their several manu- 
facturers look forward to wide 
markets in production of high- 
grade kraft or semichemical 
pulps. Such prospects are in- 
viting further competition. For 
example, Sprout-Waldron has a 
unit under development which is 
expected on the market soon. 

Pandia, Inc. (division of 
Black-Clawson Co.), has already 
supplied two commercial instal- 
lations in the high-grade pulp 
field: Since 1952 Champion 
Fibre Co., Canton, N. C., has 
been producing 60 tons/day of 
semichemical pulp using six 36- 
in.-dia. tubes to digest oak and 
veneer cores; since January 1956 
Potlatch Forests, Inc., Lewiston, 
Idaho, has been producing 125 
tons/day of bleachable kraft 
from sawdust. On Pandia’s 
order book: A unit for Crown 
Zellerbach’s Camas, Wash., mill 
and one for Gaylord Container’s 
Bogalusa, La., mill, both to pro- 
duce bleachable kraft. 
> Kamyr’s  Benefits—Kamyr’s 
North American units will all 
produce high-grade kraft pulp, 
though the process is said to be 
capable of yielding kraft or 
semichemical pulps of any known 
commercial grade. 

Kamyr’s claims to benefits are 
typical of those generally as- 
sociated with batch-to-continu- 
ous transitions: An acceptable 
product of somewhat greater 
uniformity than batch product; 
less labor, building space and 
power; chemical savings via low 
liquor-to-wood ratio. For power, 
batch digestion usually requires 
about 4,000 Ib. of steam per ton 
of pulp produced, compared to 
Kamyr’s 2,000-lb. requirement. 
Liquor-to-wood ratio in batch 
processes is about 4:1; for 
Kamyr, it’s 2.5:1. 
> Vs. Multitube Claims—Multi- 
tube manufacturers claim all 
Kamyr’s benefits and this much 
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VIBRATION RECORD, inset, is obtained by exciting buckets. Peaks indicate QUIET ZONE 
resonant vibration response of buckets. For more reliable operation, G-E hail An ra 
engineers confine bucket exciting frequencies to ‘quiet zones’ between the peaks. Ve ee ° os ° e eos e e oe e ee oo* Pry 


How G-E Engineers Locate “Quiet Zones” 
for Safer High-speed Turbine Operation 


a When driving modern compressors and blowers, G-E high-speed 

3 turbines spin at operating speeds of 7000 rpm and up. At such 

‘ speeds, if resonant vibration were not controlled carefully, bucket 
fatigue failure might result. 


HERE'S HOW General Electric combats the problem: Natural 
vibration frequencies of the buckets on each new turbine rotor are 
determined with the special equipment shown above —an oscillator, 
crystal pick-up, and high-speed level recorder. ‘Quiet zones’’ of 
minimum normal vibration are clearly revealed 





With this information available, the number of nozzles can be 
varied so that steam striking the buckets will create vibration 
exciting frequencies only in these ‘quiet zones.” By thus making 
sure that steam-impact frequencies don’t coincide with critical 
natural frequencies, the chance of bucket failure is greatly reduced. 


VIBRATION TESTING is one of many features that add to the reli- 
ability of G-E high-speed turbines. For more information, contact 
TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE your nearest G-E Apparatus Sales Office or write for Bulletin GEA- 
6232, General Electric Company, Section 241-2, Schenectady 5,N.Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


WHAT'S HAPPENING .. . 


more: Because the units operate 
at temperatures between 180 and 
185 C. (compared to 170-175 C. 
for batch or Kamyr), processing 
times are between 35 and 60 
min. vs. 2 to 4 hr. 

As to space savings, a batch 
digester producing, say, 200 
tons/day would require 9,000 cu. 
ft. of space. Kamyr would re- 
quire 5,000 cu, ft., and the mul- 
titube method would take 2,100 
cu. ft. Batch space would prob- 
ably be distributed among three 
3,000-cu.-ft. digesters; Kamyr 
would use one 70-ft.-high by 
10-ft.-dia. tower; multitube di- 
gestion would take six tubes, 
each 38 ft. long and 48 in, in dia. 
>» How Kamyr Operates— 
Kamyr meters chips into a low- 
pressure steaming vessel where 
much air and turpentine are 
driven off. The use of flash 
steam from the blowtank and di- 
gester top relief for this heating 
also serves to concentrate most 
of the objectionable kraft mill 
odors in a single line—a step 
toward air-pollution control. 

Heated chips are then intro- 
duced directly into the digester 
with fresh cooking liquor at a 
pressure of 140-150 psi. Tem- 
perature is in the neighborhood 
of 100 C. and, under these con- 
ditions, penetration is completed 
rather rapidly. 

Feeding against pressure 
without damaging the chips and 
without danger of backfire has 
been accomplished by a rotating 
feeder. Pressure is balanced by 
a pocket going diametrically 
through the rotor. The pocket is 
provided with a screen in the 
middle, With the pocket in the 
vertical position, the chips intro- 
duced are retained while the 
liquor is passed through. With 
the pocket in the horizontal posi- 
tion, its load of chips is carried 
out and conducted to the top of 
the digester by means of circu- 
lating liquor. 
> Uses Gravity—The chips 
move downward by = gravity 
through the heating zone and 
cooking zone. Black liquor in- 
troduced at tower bottom puts 
the whole digester under hy- 
draulic pressure so that chips 
and liquor travel at the fixed 
rate of feeding. Both liquor and 
chips reach bottom together, 
chips digested and liquor ex- 
hausted. 


Cooking heat is supplied by a 
strainer girdle in two separate 
halves, with a pump circulating 
the liquor horizontally across the 
digester. Every few minutes the 
circulation is reversed in order 
to improve temperature distribu- 
tion and to free the fibers adher- 
ing to the strainer, permitting a 
regular downward movement of 
the pulp. 

At the tower’s bottom cone, 
a scraper dilution system in- 
sures uniform feed to the con- 
tinuous blow valve. The cooked 
stock is blown into an hour- 
glass-shaped blowtank, the neck 
of which effectively isolates the 
two sections and allows different 
temperature conditions to exist. 
It is, therefore, a simple matter 
to maintain 5-8 psi, steam pres- 
sure and corresponding tem- 
perature in the upper section for 
maximum heat recovery while 
diluting and cooling the stock 
for washing in the lower sec- 
tion. 
>» How Pandia Runs—The 
Pandia digester, representative 
of the multitube group, is fed 
from an auxiliary bin to a hop- 
per mounted on a specially devel- 
oped screw feeder. Feeder com- 
presses chips only 50% and, says 
a Pandia spokesman, there is no 
permanent deformation of these 
chips. 

Also, steam and liquor are suc- 
cessively delivered to the first 
tube, where Pandia does its im- 
pregnation, heating and strain- 
ing. Digestion takes place in the 
remainder of the tubes. In any 
given installation, the number 
of tubes is determined by the 
tonnage and cooking time re- 
quired, as well as by the nature 
of the stock being cooked. 
> Propels by Screw—Cooking 
mass is propelled along by con- 
veyor screw at a constant, con- 
trolled rate, mixing continuously 
as it travels. Because tubes are 
not completeiy full, noncondens- 
ables pass continuously through 
the upper segmental void in the 
tubes toward the discharger and 
are thus continuously purged 
with the blow. 

Discharge valve is, in effect, a 
continuous blow valve through 
which pulp is propelled from the 
high-pressure digestion zone to 
the atmosphere. Usually, dis- 
charged pulp and gases are sep- 
arated in a cyclone. 


News Briefs 


Silicon: Du Pont has bought 
land near Brevard, N. C., as 
a possible site for a silicon 
plant. Location was dictated 
by the extreme requirements 
for air purity in manufactur- 
ing hyper-pure silicon. 


Polyvinyl acetate: A polymeri- 
zation plant with an initial 
annual production of 10 mil- 
lion lb. of polyvinyl acetate 
has been opened at Demop- 
olis, Ala., by Borden Co. 


Intermediate polyethylene: 
More linear than conven- 
tional polyethylene, but made 
by the same high-pressure 
methods, an _ intermediate 
polyethylene resin has just 
been put into commercial pro- 
duction by Bakelite. Du Pont 
and ICI brought out similar 
resins last spring. 


Synthetic rubber: Buna-Werke 
Huels in Marl, Germany, 
plans to start 45,000-ton/yr. 
production of cold rubber in 
the summer of 1958. 


Magnesium nitrate: J. T. Baker 
Chemical Co., Phillipsburg, 
N. J., has expanded facilities 
for large tonnage manufac- 
ture of magnesium nitrate in 
technical, purified and re- 
agent grades. 


Nylon resin: Du Pont Co. of 
Canada is installing facilities 
for manufacture of nylon 
resin at its nylon yarn plant 
at Kingston, Ont. 


Aluminum sulfate: Nichols 
Chemical Co., Ltd., Allied 
Chemical & Dye subsidiary, 
will complete an aluminum 
sulfate plant in Barnet, B. C., 
late in 1956. 


Titanium: National Research 
Corp. has been awarded an 
Air Force contract for devel- 
opment of manufacturing 
methods and pilot production 
of titanium alloy castings. 
Using private funds, the com- 
pany has already devised vac- 
uum arc skull-melting fur- 
naces which handle pure 
metal and alloys. 
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THE START with youreaint REMOVER 


or THE FINISH with your Lacauer 


is better when you manufacture with Enjay Ketones & Solvents 


Paint remover and lacquer require uniform, high quality, active 
solvents to assure best performance. That’s why Enjay Methyl Ethyl 
Ketone and Acetone are in demand by the surface coating industry. 

The Enjay Company, a recognized leader in the Ketone and Solvent 
field, offers you a dependable supply of these high quality materials. 

In addition, the Enjay Technical Service Laboratories are available 
to assist you in the application of all Enjay products. Write or call 
for complete information. 


Enjay offers a diversified line of petrochemicals for industry: KETONES 
AND SOLVENTS (Methyl Ethyl Ketone, Acetone, Isopropyl Acetate, Secondary 
Butyl Acetate); and a varied line of LOWER ALCOHOLS, HIGHER OXO ALCOHOLS, ” ; 
OLEFINS AND DIOLEFINS, AROMATICS, Pioneer in 
Petrochemicals 
ENJAY COMPANY, INC., 15 WEST Sist ST., NEW YORK 19, N. Y. 

Other Offices: Akron, Boston, Chicago, Tulsa 
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ZZ FITTINGS CUT 


The design features of SPEEDLINE Fittings permitted 
use of light wall Schedule 5 and 10 stainless steel pipe, 
thus eliminating cumbersome, costly and tedious prob- 


lems often experienced with Schedule 40 pipe and 
screwed fittings. 


KOPPERS 
W 


® 


Quality centrol at Koppers must be absolute . . . efficient functioning of the polyethylene develop- 
ment plant is as dependent upon the piping installation as upon any of the basic equipment used... 
this means that the pipe installation must be the best obtainable. 
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INSTALLATION TIME 70% AT KOPPERS 4 
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70% Reduction in Installation Time 
‘ Plus Savings in Material Costs on Stainless Steel Process Lines 


Manufacture of polyethylene demands a completely 
leak-proof, non-corrosive process piping system. 
Koppers Company knew that Schedule 40 stainless 
steel pipe with conventional threaded fittings could 
solve corrosion problems, but wanted to avoid 
costly leakage at joints in a new installation. ‘‘Back 
welding”’ to eliminate leakage would require addi- 
tional installation time and labor—and result, at 
best, in a cumbersome, unsightly job. 


So Koppers chose SPEEDLINE Fittings. Exten- 
sive tests proved to them that 100% protection 
against leakage could be accomplished with the use 
of SPEEDLINE Fittings and light wall pipe. Not 
only was leakage avoided, but installation time was 
reduced by 70°. In addition, material costs were 
considerably less than they would have been for 
pipe wall heavy enough to allow for loss of wall 
thickness at the threads. 


tin 


Write for 

@ copy of 
''Speediine 
Fittings”... with- 
out obligation 


ae: 
, Piya 
ane 


. tc ™ SPEEDLINE STAINLESS STEEL FITTINGS—the newest thing in pipeline economy 
' Manufactured by HORACE T. POTTS COMPANY - 500 E. Erie Avenue + Phila. 34, Penna. 
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Shaded area indicates exciusive Tangential Feature. 


SPEEDLINE’s exclusive ‘‘tangential feature’’ pro- 
vides the engineering advantages that simplify 
process pipeline assembly. The extra straight sec- 
tion on all formed fittings allows maximum clear- 
ance for welding or flanging assembly. The 
“tangential feature’’ also provides for direct attach- 
ment of SPEEDLINE Insert Flanges by simple 
expanding operation—allowing use of flanged con- 
nections wherever required. SPEEDLINE Aligning 
Connectors permit “‘in place’ pre-assembly of pipe- 
line prior to welding. 


Once you investigate the use of SPEEDLINE 
Stainless Steel Fittings and low cost, light wall pipe 
for your particular process lines, you'll discover 
bonus advantages right down the line. An illustrated 
brochure describes in detail how a SPEEDLINE 
system can determine efficient process operations at 
your plant. Write for a copy without obligation . . . 
or contact the SPEEDLINE distributor nearest you. 


.2 
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1,200 F. FLAMES... 


B a : 
STOPPED in their course as . 


Plastic Panel Wins Insurance Approval 


Fibrous glass-reinforced plastic okayed as fire- 


retardant material for industrial construction. 


Score two hits for Fire-Snuf 
fibrous glass-reinforced plastic 
paneling. For, in addition to its 
approval by Underwriters’ Lab- 
oratories (1955), it has just 
been approved by Factory 
Mutual Laboratories as fire re- 
tardant. Thus it becomes the 
first structural plastic to carry 
both seals—the former, based 
on tests for fire hazard to oc- 
cupants; the latter, on tests for 
physical damage to buildings. 

Factory Mutual’s seal of ap- 
proval is the result of large- 
scale fire tests conducted at its 
labs in Norwood, Mass.—tests 
in which Fire-Snuf roof decks 
were subjected to flames with 
maximum intensity of 1,200 F. 
Under these conditions the 
plastic, though combustible 
under direct flame, was found 
to resist flame transmission. 

According to the manufac- 
turer, the fire-retardant quali- 
ties of its product are a result 
of carefully controlled process- 
ing of Hetron, a special type of 
fire-resistant polyester resin 
(developed by Hooker Electro- 
chemical Co.) incorporated in 
the panel. 

Factory Mutual’s report is 
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said to come at a time when in- 
dustrial use of fiberglass- 
plastic corrugated panels and 
flat panes show a sharp rise 

due to the material’s shatter- 
proof and light-diffusing prop- 
erties, ease of integration with 
other structural materials, 
negligible maintenance cost. 
And now, the availability of a 
completely tested and proved 
fire-retarcGant plastic panel is 
expected to increase, even 
further, mounting use of this 
material.—Resolite Corp., Zelie- 
nople, Pa. 142A 


Arsonosiloxanes 


Combine properties of sili- 
cones and arsenicals. 


A wedding of organic chloro- 
siloxanes and organic arsonic 
acids (to incorporate arsenic 
into the siloxane structure) has 
given rise to a new series of 
compounds possessing character- 
istics of both parents. 

Known as arsonosiloxanes, the 
compounds are, like silicones, 
water repellent; like arsenicals, 
fungicides and pesticides. 

Though their newness hasn’t 


permitted thorough investiga- 
tion of specific uses, it’s expected 
that arsonosiloxanes might well 
be used in damp locations or 
humid atmospheres to protect 
materials (e.g., electrical insula- 
tions, canvas enclosures, leather 
products) frum deterioration due 
to moisture and insect attack.— 
American Smelting and Refin- 
ing Co., New York 5, N. Y.; 
E. F. Houghton & Co., Philadel- 
phia 33, Pa. 142B 


Polymeric Plasticizer 


Combines permanence prop- 
erties with low color. 


A new primary polymeric plas- 
ticizer for PVC compounders is 
characterized by a unique com- 
bination of permanence proper- 
ties coupled with ease of process- 
ing into vinyl compounds and 
low color. 

Here are some of the manu- 
facturer’s claims for NP-10, a 
neopentyl-glycol-derived ester: 

¢Primary plasticizer—Of- 
fers outstanding permanence 
properties without addition of 
other modifying plasticizers. 

¢ Permanence—Resists hy- 
drolysis, remains unaffected by 
moisture under most severe out- 
door weathering conditions. Loss 
from vinyl films to heptane, 
soapy water, activated charcoal 
is extremely low, insuring com- 
plete plasticization throughout 
the plastic’s life. Shows little 
tendency to migrate to materials 
with which vinyl formulations 
might come in contact. 

e Low color—Less than 100 
ppm. (APHA). 

In addition to the above, 
NP-10 produces films of excel- 
lent low-temperature flexibility, 
is easily handled. — Eastman 
Chemical Products, Inc., New 
York 16, N. Y. 142C 


Solar-Cell Silicon 


Special grade suitable for 
use in solar converters. 

A special grade of silicon for 

use in solar batteries which con- 

vert the sun’s energy to elec- 

trical power is being offered by 

Du Pont at $180/lb, (compared 
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Propionaldehyde can help you develop 
hew and improved products 


(Now available 


CARBIDE 


AND CARBON 


CHEMICALS 
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in tank car quantities) 


Propionaldehyde offers you a versatile and economical route to new 
and better products for industry, A product of Cansipe’s new oxo unit 
at Texas City, Texas, it is produced with consistently high quality. 

These reaction products of propionaldehyde have already reached 
commercial importance—trimethylol ethane for alkyd and polyester 
resins; 2-methyl-1-pentanol for plasticizers; propionic acid for esters, 
salts, and cellulose ester molding powders; and propyl amines as 
rubber accelerators. 

Other derivatives of propionaldehyde are intermediates for the 
manufacture of pharmaceuticals and lubricant additives. 

Call or write now for a sample and complete information on propional- 
dehyde. In Canada: Carbide Chemicals Company, Division of Union 


Carbide Canada Limited, Montreal. 





Newsworthy Chemicals this month 


Fire-resistant plastic panel 
Arsonosiloxanes 

Primary polymeric plasticizer 
Solar-cell silicon 

Super-soft rubber 


Methylstyrene-based thermoplastics 
Antioxidant serves many products 
Epoxy-rubber sealer for strain gages 
Epoxy insulation resists cracking 


Petroleum sulfonates 





Additive prevents rock-salt caking 

Anti-static coating 

Molybdenum-containing fertilizers 
Nonflammable ethyl chloride............ 150A 
Activated bauxite desiccant 


Optical whitener for plastics 


Antistatic thermosetting plastic 


Color-stable, reactive fatty alcohol....... 150E 


Universal appliance finish............... 150F 
Shipping containers made skid-proof.... . 150G 
Green-toned aluminum 


Ps Page number is also Reader Service code aN, 





with $350/lb. for regular semi- 
conductor grade). 

While the new solar-cell grade 
is exceptionally pure, it doesn’t 
need the extreme purity of semi- 
conductor silicon used in elec- 
trical and electronic devices such 
as transistors. Hence, the lower 
price, 

In an experimental operation 
in Georgia, telephone lines are 
being powered by converted solar 
energy. Extra power is drained 
off into storage batteries to run 
the line when the sun isn’t shin- 
ing. 

Du Pont says it developed the 
new grade of silicon because of 
growing interest in converters. 

-E. I. du Pont de Nemours & 
Co., Inc., Wilmington 98, Del. 
142D 


Super-Soft Rubber 


Neoprene-based compound 
has Durometer rating of 5. 


Neoprene serves as a base 
polymer in Roth Rubber Co.’s 
new super-soft, non-porous rub- 
ber compound, RRD-992. 

This new rubber, having a 
softness characteristic of 5 
Durometer, is believed to be the 
softest, solid rubber yet de- 
veloped by the industry. It can 
be used at temperatures to 200 
F., is a reasonably good elec- 
trical insulator, can be vul- 
canized or bonded to metal and 
other materials. 

Roth engineers anticipate ac- 
ceptance of RRD-992 in many 
industries including: chemical 
processing, food processing, 
metal fabricating, automotive, 
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electrical and construction 
equipment. It can be used to 
absorb vibration, dampen sound, 
as an air-tight or water-tight 
gasket. 

RRD-992 comes in sheets or 
strips up to 1-in. thick. And it 
can be molded or bonded to 
metal or other odd shapes to 
meet customer needs.—Roth 
Rubber Co., Chicago 50, Ill. 

144A 


Two New Thermoplastics 


Methylstyrene-based mold- 
ing compounds exhibit high 
heat resistance. 


Introduction of Cymac 400 
and Cymac 201, two injection 
molding compounds based on 
methylstyrene monomer, mark 
American Cyanamid’s entry into 
the thermoplastics field. 

eCymac 400—-First injec- 
tion molding compound based 
on methylstyrene. Offers un- 
usual heat resistance (shows no 
apparent distortion after re- 
peated, extended immersion in 
boiling water) as well as all the 
desirable properties of polysty- 
rene—-excellent color, clarity, 
electrical properties. Possible 
applications include: radio cab- 
inets, industrial battery cases, 
housewares, refrigerator parts, 
phonograph records, small ap- 
pliance housings, hospital and 
medical apparatus. 

eCymac 201 — Based on 
methylstyrene-acrylonitrile co- 
polymer. Offers better tough- 
ness, chemical and craze re- 
sistance than Cymac 400 plus 
excellent heat resistance, clar- 


For more about any item, use Reader Service Card 


ity, luster and wide color range. 
Potential markets include: elec- 
trical fan blades, communica- 
tions equipment, radio cabinets, 


appliance housings, refrigerator 


parts, business machine hous- 
ings.—Plastics & Resins Div., 
American Cyanamid Co., New 
York 20, N. Y. 144B 


Antioxidant 


Prevents oxidation in 
petroleum products, rub- 
ber, food, plastics. 


As part of its plan to diver- 
sify into the field of chemical 
derivatives for industry, Catalin 
Corp. of America, under a license 
from Gulf Oil Corp., has started 
production of an antioxidant for 
use in such products as aircraft 
fuel, white sidewall tires, food 
wrappers, pressure-sensitive 
tape, insecticides, etc. 

An alkylated cresol, the new 
product is being offered in two 
grades, AC-1 (technical) and 
AC-3 (food). 

e AC-1—Inhibits the forma- 
tion of gums and peroxides in 
high-octane gasoline; prevents 
formation of sludge in motor and 
lube oils, development of odor or 
discoloration in waxes, decom- 
position and discoloration of 
rubber products; protects poly- 
styrene, viny] films and polyethy- 
lene from embrittlement and 
discoloration, 

e AC-8—Minimizes rancid- 
ity of oily foods like candy and 
crackers, when used in boxes and 
wrappings.—Catalin Corp. of 
America, New York, N. Y. 

144€ 
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SINCLAIR 
NITROGEN PRODUCTS 


A NEW MID-WEST PLANT MAKES FAST, LOW-COST 
DELIVERY POSSIBLE. ORDER NOW— SAVE MONEY! 


There are two big reasons why you should sign now with 
Sinclair for your nitrogen solutions, anhydrous ammonia and aqua 
ammonia requirements. 





First — the completion and opening of a centrally-situated new 
plant in Hammond, Indiana, means substantial savings on 
freight charges for most Mid-West nitrogen users. 


Second — your seasonal supply problem can be solved by this 
plant’s vast capacity... products will be delivered when you 
need them to meet your production schedule. 


Let Sinclair help you solve your nitrogen supply problems and save 
you money in the bargain. Phone or write... 


SINCLAIR CHEMICALS, INC. 


(Affiliate of Sinclair Refining Company) 


600 Fifth Avenue, New York 20, N. Y. — Phone Circle 6-3600 


155 North Wacker Drive, Chicago 6, Illinois — Phone Financial 6-5900 
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EKpoxy-Rubber Sealer 


Cuts production time for 
strain gages, improves re- 
liability. 


An epoxy-rubber alloy, Epoxy- 
lite 222, based on a combination 
of liquid epoxy resins with a 
liquid polysulfide synthetic rub- 
ber is now being used for en- 
vironmental stress analysis in 
the aircraft and guided missile 
industries, 

The sealer, both of whose 
components are solventless and 
can be mixed and cured at room 
temperature, is virtually imper- 
vious to water and moisture, 
develops excellent adhesion to a 
variety of surfaces—metals, 
vinyl, nylon, Teflon insulations 
used on connective wiring. Coat- 
ings provide sufficient mechan- 
ical strength to hold wiring in 
place. And vibration won’t cause 
cracking or separation of wiring 
from the surface. 

Epoxylite 222 is easily and 
simply applied. No heating of 
gages or test hardware is re- 
quired and each application takes 
only a few seconds. Contrary to 
experience with other strain 
gage adhesives, it can be applied 
in the vertical as well as hori- 
zontal position. — Epoxylite 
Corp., Montebello, Calif. 146A 


Epexy Insulation 


Withstands extreme tem- 
peratures without crack- 
ing. 


Flexibility, through molecular 
modification rather than plasti- 
cizer addition, is the key to 
Scotchcast epoxy resin No. CRP 
235’s two outstanding properties 
—-thermal and mechanical shock 
resistance. 

¢Thermal shock—At —50 
C., aluminum pegs set in a rim 
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of CRP 235 are so cold that they 
collect moisture (as frost), yet 
the resin remains unaffected 
(see cut). And when subjected 
to a thermal] cycle of —70 to 150 
C., samples of resin cast around 
a drilled steel cylinder show no 
sign of cracking. 

¢Mechanical shock—+4-in. 
slabs of cured resin absorb maxi- 
mum impact (464 ft.-lb.) of the 
falling ball test, using a 4-in. 
steel ball. 

Molecular modification of the 
resin is said to be made without 
sacrificing low viscosity (1,500- 
2,000 centipoise at 25 C., 60 
centipoise at 140 C.), heat re- 
sistance, moisture resistance, ad- 
hesion to metals, electrical prop- 
erties characteristic of epoxies. 

CRP 235, used in production 
line casting of coils and other 
electrical components, has two 
companion products—Scotchcast 
No. CRP 241 (filled) and Scotch- 
cast CRP 239 dipping resin. All 
three epoxies are packaged in 
1-, 5- and 55-gallon containers.— 
Minnesota Mining and Manu- 
facturing Co., St. Paul 6, Minn. 
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Petroleum Sulfonates 


Recommended as emulsi- 
fiers, solubilizers, dispers- 
ers, rust preventives. 


Four segregated petroleum 
sulfonates—one calcium, one 
barium, two sodium—have been 
added to Pennsylvania Refining 
Co.’s series of surface-active 
Petrosuls, 

¢ Neutral calcium and bar- 
ium Petrosuls—High molecular 
natural alkaline earth sulfonates, 
Used in rust preventives and fuel 
oil additive formulations. 

¢ Alkosul 645—Sodium sul- 
fonate product made from a syn- 
thetic alkylate feedstock. Used 
in rust preventives and additive 
formulations; also as a raw ma- 
terial for production of motor oil 
additives, 

¢Petrosul 645—Controlled 
blend of segregated natural pe- 
troleum sodium sulfonates hav- 
ing broad molecular weight dis- 
tribution. It’s useful in general 
sulfonate applications, particu- 
larly where overlapping proper- 
ties like emulsibility and corro- 
sion protection are needed or 
where a single sulfonate product 


is needed to function in differ- 
ent type formulations.—Petro- 
leum Sulfonate Dept., Pennsy!- 
vania Refining Co., Butler, Pa. 
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Repair Putty 


Salvages machined cast- 
ings by correcting surface 
flaws. 


A headache often facing man- 
ufacturers using metal castings 
is discovering surface imperfec- 
tions (e.g., sand or blow holes) 
uncovered by machining pro- 
cesses used during manufacture 
of the finished product. 

Foundries are usually willing 
to replace rejects. But time and 
labor expended before imperfec- 
tions are discovered must be 
borne by the manufacturer. 

Now, with the availability of 
a new epoxy resin repair putty, 
Metalset A2, this primary pro- 
duction problem may at last have 
a solution. 

For, unlike conventional re- 
pair procedures—depositing 
weld metal (expensive) or apply- 
ing cold solder (shrinks on hard- 
ening )—Metalset A2 is inexpen- 
sive, cures at room temperature, 
doesn’t shrink, machines per- 
fectly to a surface identical to 
the casting, is easy to mix and 
apply. 

It’s put to work as soon as a 
sufficient number of castings— 
found defective after machining 
—has accumulated. 

Here’s how it’s used in repair- 
ing a defective casting for a 
10-50 gpm. rotary pump: Metal- 
set (in its original container) is 
mixed with 01 curing agent, then 
applied to the cleaned surface of 
the casting. After hardening at 
room temperature for several 
hours, it has a Rockwell Hard- 
ness value of M-70, compressive 
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EXPANDING THE BUTADIENE MOLECULE 


Translated into action by American business initiative, infinite quantities of 
these molecules will be transformed into millions of tons of synthetic rubber. 
East, west, north and south, rubber-making capacity is rapidly on the increase. 


Similarly the output of butadiene, an important source material, will grow 
substantially as new facilities come into production. Bechtel is taking an 
active part in this program...as designer, engineer and constructor. 


BECHTEL CORPORATION 
BUILDERS FOR INDUSTRY 
Los Angeles * SAN FRANCISCO + New York 
CANADIAN BECHTEL LIMITED « Toronto + Vancouver 
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CHEMICALS... 


strength of 14,400 psi., tensile 
strength of 5,600 psi. 
Once curing is complete, the 


casting is remachined by the 


TREATED SALT develops .. . 


original process—merely by put- 


ting it back into the production 


line.—Smooth-On Manufactur- 
146D 


ing Co., Jersey City, N. J. 


MOSSY GROWTH which... 


Prevents Rock Salt from Caking 


Inorganic additive weakens crystalline bond be- 


tween salt grains; prevents hardening, freezing. 


For decades, rock salt used 
for melting ice and snow on 
highways has been caking in 
bulk storage and causing many 
handling and distribution prob- 
lems to highway departments in 
ice-belt states. 

But now, thanks to an effi- 
cient additive, Storite, years of 
expensive and tedious banging 
of the clogged rock-salt shaker 
are at an end. 

Briefly, this is how Storite 
works: It alters or weakens 
the crystalline bond between 
salt grains, prevents caking and 
freezing. 

But even more important, it: 

eEliminates need for ex- 
pensive, inefficient storage 
facilities. 

eSaves tax dollars by in- 
creasing the efficiency with 
which rock salt can be handled. 

eImproves safety of winter 
roads by permitting speedy dis- 


148 


tribution of rock salt in the 
important first few minutes 
when storms strike or ice starts 
to form. 

Storite is so potent that it’s 
applied in a ratio of only 
1:1,000 (i.e., 2 lb. Storite to 1 
ton rock salt). For covered salt 
piles, it must be evenly dis- 
tributed throughout the pile. 
For exposed, outdoor piles, only 
the surface of the pile need be 
protected. 

Broad basic patents have 
been applied for on Storite. But 
until these are obtained, the 
new additive’s chemical com- 
position will be a_ closely 
guarded secret. All that the 
manufacturer is willing to di- 
vulge, at this writing, is that 
its product is a non-toxic, in- 
organic compound containing 
sodium ferrocyanide.—Interna- 
tional Salt Co., Inc., Scranton, 
Pa. 148A 


Anti-Static Coating 


Teflon-based material de- 
veloped for use on indus- 
trial equipment. 


Gencote 108, a new anti-static 
coating based on Teflon, retains 
all of the latter’s properties but 
one—electrical insulation. In- 
stead, the new material is an 
electrical conductor, making it 
possible to produce an anti- 
stick, dry-lubricated, chemically 
inert surface which is also anti- 
static. 

To date, 108 has found a 
number of practical applica- 
tions: 

Chemical and drug cone 
blenders—Applied on the in- 
terior of these blenders, 108 
prevents light powders from 
sticking to the side, assuring 
accuracy in mass-compounding 
of formulas. 

eConveying equipment — 
Anti-static property permits 
powders to flow freely, reducing 
costly cleanup time. 

eExplosives handling — 
Eliminates accidental detona- 
tion by static discharge. 

eHigh-speed cameras — 
Coated on the guide surfaces, 
108 reduces friction between 
platens and film, eliminating 
static sparking. 

When applied in a 4-mil film, 
Gencote’s electrical resistance 
is about one ohm. Surfaces can 
be coated in multiples of 4 to 
10 mils on any metal or mate- 
rial capable of withstanding 
baking temperatures of 700 F. 
Thus, electrically conductive 


” surfaces can be applied over an 


insulating base such as glass, 
ceramics, porcelain. — General 
Plastics Corp., Paterson, N. J. 

148B 


Molybdenum Fertilizers 


For starting plants and 
foliar spray applications 
on East Coast. 


Three molybdenum-containing 
fertilizers—two soluble, one 
liquid—should prove a boon to 
East Coast areas containing 
molybdenum-deficient soils. 

For all three provide the 
necessary molybdenum (equiv- 
alent of 0.088% molybdenum 
oxide) for fixation of nitrogen 
by legumes and for reduction of 
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25% SOLUTION 
OF SOLVAY 
TECHNICAL FLAKE 
CAUSTIC POTASH 


DISTILLED 
WATER 


You Can See that it is 





Low in Iron and Turbidity! 


Add Sotvay Flake Caustic Potash to water 
and note the clarity of the solution. You can 
actually see the extraordinary purity of 
So.vay’s technical product. You can see that 
it’s lowest in iron—lowest in turbidity. These 
outstanding properties clearly indicate easier 
processing, greater economy and higher qual- 
ity finished products at lower unit cost. 


PROVE IT TO YOURSELF. Write for a free 
sample. Put it to the test. Compare it with 


AMERICAS FIRST 
PRODUCER 


Aluminum Chioride ° Vinyl! Chloride 

Potassium Carbonate ¢ Calcium Chioride 

Sodium Nitrite * Soda Ash * Snowflake® Crystals * Chiorine 

Sodium Bicarbonate * Ammonium Chloride * Caustic Potash 

Methylene Chioride * Monochlorobenzene * Ammonium Bicarbonate 

Carbon Tetrachioride * Methyl Chioride * Cleaning Compounds + Caustic Soda 


Para-dichlorobenzene * Ortho-dichliorobenzene * Hydrogen Peroxide * Chioroform 
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the brand you are now using. Prove to your- 
self that Sotvay Flake Caustic Potash is the 
finest technical grade you can buy —any- 
where. And, SoLvay quality costs no more. 


MAIL COUPON NOW FOR COMPLETE INFORMATION 


ee ae ee ee ae ee 
SOLVAY PROCESS DIVISION 
A\ Allied Chemical & Dye Corporation 
\ 61 Broadway, New York 6, WN. Y. 


Gentlemen: Please send me the following at no cost or 
obligation*. 


Samples: (Solid C) Flake C) Small Flake C0 Liquid 


0 FREE BOOK—“Caustic Potash and Potassium Carbonate” 
*In Western Hemisphere Countries Only 


Pe aicistintenieminisns 
Company — 
"TOD tanita 


Address_ 


City — Se ne 
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nitrates to ammonia for protein 
building in both legumes and 
non-legumes, 

¢ Nutri-Leaf 60 (soluble) is 
a 20-20-20 fertilizer containing 
all common trace elements in ad- 
dition to molybdenum. It can be 
incorporated in insecticidal or 
fungicidal sprays or applied 
alone as a nutritional spray. It’s 
also used in transplanting vege- 
tables, plants, flowers, shrubs, 
trees, 

*Liqua-Leaf, a  10-10-8 
product is similarly enriched 
with secondary plant nutrients 
and applied as a spray on pas- 
ture and forage crops as well as 
on vegetables, It, too, can be in- 
corporated in insecticidal sprays, 
can be used in transplanting. 

¢VHPF, (soluble) a 6-25-15 
fertilizer, contains hormones 
plus trace elements. It’s specially 
designed for transplanting, is 
high in phosphorus to stimulate 
heavy rooting.—Miller Chemi- 
cal & Fertilizer Corp., Balti- 
more, Md. 148C 





Nonflammable ethyl chloride, 
known as Fluro-Ethyl, is a 
solution of C,H,Cl in dichloro- 
tetrafluorethane. Because of 
its ability to produce rapid 
refrigeration and anesthesia 
of the skin, the solution is 
expected to find widespread 
use in “painless” intramus- 
cular injections — such as 
those now being administered 
to children in the anti-polio 
Salk vaccine campaign. — 
Gebauer Chemical Co., Cleve- 
land, Ohio. 150A 


Low-cost, activated bauxite des- 
iccant, Driocel S, has been 
specifically developed to over- 
come souring of LPG prod- 
ucts during the final drying 
step. Its advantages include: 
improved drying and stabiliz- 


a —————— — ay 


For More Information... 


®. 

x> about any item 

“os in this department, 
circle its code 
number on the 
Reader Service 


Postcard inside the back cover. 











ing; absence of souring reac- 
tion with sulfur compounds; 
no acid polymerization cata- 
lytic reaction toward heavy 
ends of liquefied gases. Initial 
commercial installations put 
on stream 30 months ago are 
reported still operating, indi- 
cating long desiccant service 
life.—Minerals & Chemicals 
Corp. of America, Menlo Park, 
N. J. 150B 


Optical whitening agent geared 
for use in the plastics indus- 
try is claimed to combine 
excellent solubility in hydro- 
carbons, ketones and other 
organic solvents with un- 
usual stability to both heat 
and light. Called Tinopal 
PCRP, the new whitener dis- 
solves in plasticizers used in 
the manufacture of cellulose 
acetate and PVC plastics as 
well as in unplasticized ma- 
terials like polyethylene and 
polystyrene. Tinopal is stable 
to 550 F. Only very small 
amounts are needed to offset 
slight yellowness of the base 
plastic — whether pigmented 
or clear and transparent.— 
Geigy Co. Ltd., Manchester, 
England, 150C 


Antistatic thermosetting plas- 
tic, Homalite 141, resists ac- 
cumulation of static electric- 
ity on its surface, thus mak- 
ing it ideal for sensitive in- 
struments where static af- 
fects accuracy. Light weight 
and high scratch resistance 
of this strong, clear, heat- 
resistant plastic sheet also 
make it an excellent trans- 
parency where heat, fracture 
and chemical resistance prob- 
lems are common.—Homalite 
Corp., Wilmington 4, Del. 

150D 


Color-stable fatty alcohol, Ado] 
82, is a straight-chain, un- 
saturated, monohydric  al- 
cohol (essentially oleyl) with 
low viscosity and high chemi- 
cal reactivity. It’s non-cor- 
rosive; soluble in a variety 
of solvents; miscible with 
fats, fatty acids, petroleum 
oils and waxes. Combination 
of properties makes it ideal 
as an emollient, super-fatting 
agent, compound for deter- 
gents. Other possible appli- 


Universal 


cations: chemical intermedi- 
ates, surfactants, germicides, 
resins, textiles, lube oil ad- 
ditives, etc.—Chemical Prod- 
ucts Div., Archer-Daniels- 
Midland Co., Cleveland 2, 
Ohio. 150F 


appliance _ finish, 
based on a new polymer and 
tentatively designated as MD 
enamel, is still months away 
from commercial production 
but is currently being tested 
on production finishing lines. 
Said to be the most durable 
coating ever made from or- 
ganic materials for home ap- 
pliances, MD is much harder 
than currently used enamels, 
more resistant to marring 
and chipping, unaffected by 
prolonged exposure to high- 
temperature soap solutions. 
—E. I du Pont de Nemours 
& Co., Inc., Wilmington 98, 
Del. 150F 


Anti-skid coating called Resyn 


82-8415 solves skidding prob- 
lems of palletized, printed 
shipping containers (caused 
by slickness of new finishes). 
Applied, via spray nozzles, to 
bottoms of cases as they leave 
the case sealer, coating dries 
almost instantaneously in an 
invisible film which provides 
a non-skid surface. Thus, 
cases treated with 32-8415 
may be handled by auto- 
matic palletizing equipment, 
shipped and stored without 
slipping from  place.—Na- 
tional Adhesives Div., Na- 
tional Starch Products Inc., 
New York 16, N. Y. 150G 


Green-toned aluminum indus- 


trial products, colored via 
chemical immersion  treat- 
ment, are being offered by 
Alcoa in V-beam, ribbed, cor- 
rugated and flat flashing 
sheet. Latest addition to 
“architectural Alodine” line 
of finishes, new color treat- 
ment greatly increases alumi- 
num’s natural resistance to 
corrosion from salt spray and 
industrial fumes; makes roof- 
ing and siding treated with 
it ideal for power plants, 
manufacturing bufldings, 
other industrial structures.- 
Aluminum Co. of America, 
Pittsburgh 19, Pa. 150H 
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now, Crucible low nickel 


stainless steels 


that meet many of your needs... 


Here are two new Crucible grades, Rezistal type 
201 and 202 that are similar in quality and prop- 
erties to types 301 and 302... but with desirable 
features all their own. 

In the annealed condition, for example, Rezistal 
201 and 202 have about 10% higher strength than 
301 and 302, yet maintain almost identical duc- 
tility. This means that these grades can be fabri- 
cated with ease equal to their counterparts. In 
addition, their mill finishes and corrosion resist- 





ance to a wide variation of media compare most 
favorably with 301 and 302. 

To sum up: Rezistal 201 and 202 have practi 
cally all the desirable properties of 301 and 302, 
plus some of their own. And they’re available 
promptly in all forms. Write now for data sheets 
fully covering the properties of these new stain- 
less grades. Crucible Steel Company of America, 
Dept. ACE, The Oliver Building, Mellon Square, 
Pitisburgh 22, Pa. 


C ” UJ C | 9 LE} first name in special purpose steels 





Crucible Steel Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Lid. 
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One of six 51-foot liquid chlorine horizontal storage tanks 
built and tested by Newport News to meet A.S.MLE. 
Code requirements. This pressure vessel was welded by 
Union melt machines. Pressure vessels undergo stress- 


relieving treatment in our ovens. 


Whether specified in alloyed or carbon 
steel, stainless, high nickel alloys or clad 

. you'll find it pays to have Newport 
News fabricate your large units. 


Avail yourself of the specialized produc- 
tion techniques, and the skill of Newport 
News craftsmen operating vast steel fabri- 
cating shops. 


Units of large dimension are readily 
constructed by Newport News in a 225- 
acre plant that includes five huge, fully 
equipped machine shops, drop forging and 
die facilities, heat treating ovens, and 


Newport News, Virginia 


oes Large Units... 


single or multiple 


Built with careful attention to detail 
by specialists in Metal Fabrication 


acres of brass, iron and steel foundries. 


Moreover, modern testing apparatus, 
used for thorough investigation of mate- 
rials and techniques, contributes to the 
excellence of Newport News fabrication. 
In addition, Newport News shop erection 
of fabricated units assures trouble-free 
assembly at your plant site. 


Let us bid on your present or future 
projects. If you are not familiar with the 
way Newport News can help you, write 
for our booklet entitled “Facilities and 
Products”. . . it’s yours for the asking. 


Shipbuilding and 
Dry Dock Company 
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Superior Performance 


On circulating water pumps 
in petroleum industry. 


Gas measuring station installation. 


W-K-M 
THROUGH -CONDUIT 
GATE VALVES 


Bg ot en OE ek 
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This Teflon® Gasket is another 
example why QC f lubricated plug 
valves are your best buy in round 
or rectangular port valves. 

It not only gives grecter protection 
against head leakage, greatly re- 
duces turning torque, and operates 
in temperature to 450°F, but it also 
prolongs service life . . . and that 


* DUPONT TRADE NAME 


means a substantial saving in valve 
maintenance costs. 
Many years of field testing, plus 
years of industry service, have 
proved the importance of this fea- 
ture in QC F valve performance. 
See yourQ C f Representative and 
learn why it pays to specify ACF 
valves, 

$602 


W-K-M Manuracrurinc Company, Inc. 


ASUBBIDIARY OFOCHInDUSTRIE & 





»>mrva 





i so a 


PLANT: MISSOURI CITY, TEXAS @ MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 
MANUF ACTURING 


acf 


Luericateo (7? 
PLUG VALVES \ 


Us 


key (oy 
RETURN BENDS | 
AND FITTINGS 





Sucaryl’ granulated in this JEFFREY dryer 


is ready for tableting in a day, 


compared to a former two or three days 


*Sucary! is a non-caloric sweetener 
made by Abbott Laboratories of 
North Chicago, Iilinoils. itis availabie 
in tablets, powder or solution. 


RAY DRYING formerly 
employed in processing 
Sucaryl took two to three 
days. Even then, additional 
sizing of granules was required. 
Today a triple-tier Jeffrey 
dryer completes a 2,000- 
pound lot of Sucaryl in a day, 
accurately blending and gran- 
ulating it for the tablet makers. 
These Jeffrey dryers gently 
convey material along on a 
solid plate conveyor surface 
which is heated from below. 
At the end of the first deck in 
each dryer, a granulator oper- 
ates to give uniform sizing. 
Finish drying on particles thus 
sized is then completed. 
Whatever your processing- 
conveying problem, Jeffrey 
vibration engineers can help 
you solve it. The Jeffrey 
Manufacturing Company, 
Columbus 16, Ohio. 


JEFFREY 


S 


CONVEYING + PROCESSING + MINING 
EQUIPMENT © TRANSMISSION MACHINERY 
CONTRACT MANUFACTURING 


Second Jefirey dryer of three units in line prepares bulk powdered Sucaryl, 


October 1956—CuHEMICAL ENGINEERING 





WAYS TO LICK 
CORROSION / 


Let 
BRIDGEPORT 


Help Find the Way That's 
Best for You 


No pipe dream! Bridgeport Duplex Tube can help you 
lick dual corrosion conditions in more than 101different 
ways! Duplex Tube matches one alloy against inside 
corrosion and another alloy against outside corrosion, 
More than 101 Duplex combinations are available. 
Each is designed to lick a particular combination of 
corrosive conditions. 

Whatever your corrosion problem, get in touch with 
Bridgeport. Write for our questionnaire which has been 
especially prepared to aid you in describing your cor- 
rosion problem. Our Corrosion Laboratory will be glad 
to help you select the tube alloys that will serve you best. 


BRIDGEPORT BRASS 


Bridgeport Brass Company, Bridgeport 2, Conn. + Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 


Dual corrosion and its prevention is discussed at length in Bridgeport's Duplex Tube Handbook, Write for your copy today 
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How Cooper-Bessemer 


compressors cut 
trouble and cost in 


soot blowing service 


ENGINES: GAS * DIESEL * GAS-DIESEL 


Another example 
of efficient 
compression 
at lower cost 


Compressing air from atmos- 
phere to 500 psig... 
driven Cooper-Bessemers in the 
Sayreville Station of Jersey Cen- 
tral Power & Light. 


motor- 


@ Here’s an unusual example of flexibility and reliability 
in soot blowing operation. Three Cooper-Bessemer FM 
compressors, each rated 350 hp at 500 rpm, compressing 
air from 0 to 500 PSIG for the Sayreville Station of 
Jersey Central Power & Light Company, Sayreville, N. J. 


Equipped with controls for 5-step automatic opera- 
tion, these Cooper-Bessemer units assure maximum safety, 
permit minimum attention by operating personnel. Al- 
though compact in design, these compressors retain the 
accessibility feature so often lacking in similar type units. 


If you require a dependable supply of air... for 
many years to come...you'll profit from a call to 
Cooper-Bessemer. Check the latest advancements now 
being offered by one of America’s oldest engine and 
compressor builders. 


COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, ENGINE OR MOTOR DRIVEN 


cooper: 


essemer 


MOUNT VERNON, OHIO ¢ GROVE CITY. PENNA 


Branches in principal U.S. Cities, also: Edmonton ond Calgary, Alberta * Halifax, N.S. * Caracas, Venezuela * Mexico City, Mex. 
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INDUSTRY USES GLYCERINE AS: 


humectant 
solvent 
plasticizer 
lubricant 
sweetener 
anti-freeze 
preservative 
bodying agent 
intermediate 
vehicle 


softener 





emollient 


Keep pace with 





one of industry’s oldest 
and newest chemical products 





For years Glycerine has been one of industry’s most widely used commodities — with a versatility 
outclassing many so-called miracle products. Here is a practical guide to the properties that have 
made Glycerine so useful in the past and so important in much of today’s technology. 

This free booklet gives a description of Glycerine’s physical, chemical and physiological 
properties, and its applications in such fields as pharmaceuticals, toilet goods, foods, cellophane 
and alkyd resins, In these and literally hundreds of other specialties, nothing takes the place of 
Glycerine. 

For your free copy of this booklet, clip the coupon to your letterhead and mail to— 


Glycerine Producers’ Association 
295 Madison Ave., New York 17, N. Y. 


G y C e if nl e Pr 0 d U C ep rs PLEASE SEND ME A FREE COPY OF “GLYCERINE PROPERTIES 


AND USES.” 


Association x a 


Compeny__ 
Address. 


City. 
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this instrument makes your 
tough control jobs easy 


Zlectnonik Air-O-Line controller 


measures with +0.2% accuracy... 





provides fast, sensitive control 


If your process can’t stand any offset, if you 
insist on reliable performance and hairline 
accuracy ... this is the controller for you. 
Sensitive to changes as small as 3 parts in 
10,000, this controller holds the measured 
process variable right where it belongs. 


The ElectroniK Air-O-Line controller measures 
and controls temperature, pressure, flow, pH 
—any variable that can be changed into an 
electrical signal. By standardizing on this con- 
troller for your most critical processes, you re- 
duce your maintenance burden. The same 
components are used in both strip and circular 
chart models. 


Maintenance? Hardly any with the ElectroniK 
Air-O-Line controller. Dirt, dust, and damp- 
ness are sealed out. Vibration won’t affect 








Llactronik Air-O-Line FEATURES 


Pneumatic preportional-plus-reset control 

Proportional band widths adjustable from | to over 200% 
Avtematic reset rates from 0 te 14 repeats per minute 
Rate action unit easily added where needed 


Tetally enclosed balancing motor 
Sealed liquid-filled Air-O-Line unit with single, clog-free 


operation. The three main components of the 
ElectroniK instrument—amplifier, converter, 
and balancing motor—can be easily replaced 
if necessary. 


This controller has proved itself in thousands 
of tough applications. It’s the product of pio- 
neering experience in electronic instrumenta- 
tion . . . made by the world’s largest instru- 
ment manufacturer ... backed by the world’s 
largest instrument service organization. 


Call in your local Honeywell sales engineer for 
a discussion of your application. He’s as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Factory-calibrated within limits of + 0.2% 
Hermetically sealed converter H MINNEAPOLIS I] 


restriction Brown 'NSTRUMENTS 


“Building block” construction for easy interchangeability 
of components 








Tout oe Couttols. 
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Elliott C-W Type N Motors 


NEW PERFORMANCE! You get more horse- 
power per pound from these compact Elliott C-W 
motors because of their improved design, and the 
use of vastly superior insulating materials and 
electrical steels. Due to greater mechanical and 
dielectric strength, insulating materials occupy less 
space. More space is available for copper—the 
“muscle” of the motor 


NEW PROTECTION! Internal parts of Elliott 


C-W motors are completely protected by rugged 
housings —dripproof, or totally-enclosed, as re- 
quired, Efficient fans assure ample cooling. 


NEW DEPENDABILITY! New Elliott C-W type 
N motors are designed for the utmost in depend- 
ability. They will withstand physical abuse. Use of 
highly dependable insulating materials assures pro- 
longed life; anti-friction bearings are available in sev- 
eral optional types, to meet severe service conditions. 


OTHER C-W TYPE N MOTOR ENCLOSURES 


Dripproof 
Protected 


Totally-enclosed 


non-ventilated (ribbed frame) 


Totally-enclosed, fan-cooled 


ELLIOTT Company [7 


CROCKER-WHEELER DIVISION 


WRITE for new bulletin describing 
Elliott C-W Type N Motors. 
Address: Elliott Company, Crocker- 
Wheeler Division, Jeannette, Pa. 





Think of the 
design freedom this 


clad steel would give us! 


...and it costs 


up to 50% less than 
solid high alloy! 


SEE THE DIFFERENCE! 


@ Check price, lasting quality, easy 
adaptability. Check maintenance and 
daily performance. Compare clad steel 
with any other material for tanks, pres- 
sure vessels and other vital equipment. 
From every angle, the difference spells 
economy ! 

Why? Because clad steel delivers the 
benefits of solid high alloy —at savings 
up to 50% in material costs! Throughout 

SEE FOR YOURSELF! the chemical and petrochemical indus- 
NOONE Miahather larch exeund vice tries, this economical material is paying 
sion resistance, long equipment life. off in top protection against corrosion, 
STRUCTURAL STABILITY — low-cost backing abrasion, product contamination. 
atest poovides ctvength and sigidity. But savings don't stop here! There's 
Sach Stas ate te nom easy maintenance —those smooth alloy 
process and space needs. surfaces clean quickly and easily, won't 

ever chip or peel. There's the permanent, 


Clad steel 
demonstration 
unit featured 
at Trade Fair 
of the Atomic 
Industry. 


integral bond between cladding and 
backing steel which eliminates seepage 
and crevice corrosion. And modification 
is simple — walls can be cut, flanges or 
pipes welded on without harm to clad 
surface or bond. 

Only Lukens offers a selection of 16 
cladding and 11 backing metals — giving 
you practically an unlimited choice of 
cladding and backing combinations to 
meet any conceivable need. 

For more information, consult your 
equipment builders or write to Manager, 
Marketing Service, Lukens Stee] Com- 
pany, 842 Lukens Building, Coatesville, 
Pennsylvania. We'll show you in detail 
just why we say clad steel is the ideal 
material for long range economy. 


LUKENS CLAD STEELS 


STAINLESS-CLAD «© NICKEL-CLAD = INCONEL-CLAD = MONEL-CLAD 
Producers of the Widest Range of Types and Sizes of Clad Stee! Plates and Heads Available Anywhere 
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Acid Pumps 

Give You 

LOWER 
Pumping Costs 


Cy mee Pum, 
“COMPANIONS IN ECONOMICAL OPERATION’ 


Q 
Hil Sand g » 


Write, wire or phone for 


complete details. 


A.R. WILFLEY and SONS, Inc. 


DENVER, COLORADO, U.S.A. 
New York Office: 1775 Broadway, New York City 
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True pumping economy is a 
reality when you install Wilfley 
Acid Pumps. These rugged, 
heavy-duty pumps give you 24- 
hour, trouble-free operation. 
Production records prove that 
Wilfley provides the ultimate in 
pumping efficiency. Available 
with pumping parts of the ma- 
chinable alloys as well as plastic 


to meet all requirements. 


Individual Engineering on 


Every Application 





DRYERS 
for 


PROCESSING URANIUM PRECIPITATES 
aud a utde variety of other materials 


Oil or gas fired, these batch type dryers are suited for 

processing at 700° F, or other temperatures beyond the 

range of steam,— also when steam is not available. Mild 

steel, stainless or alloy construction. The material is loaded 

through the top. A sweep agitates the charge to assure 

thorough, uniform processing, and discharges the material 

through the side door — and a dust-tight discharge hous- 

ing if desired — to a screw or other type conveyor. Exhaust 

Special Steam Jacketed Batch Dryer Showing gases are drawn off through the top and can be passed 
eee through a condenser to reclaim the fines. 


Let our heat engineering specialists, with their wide and 
successful experience in continuous and batch processing, 
work with you on your next project.We can handle all phases 
of the problem including complete materials handling, stor- 
age and dust collection. This assures fixed unit responsi- 
bility; the smooth synchronized operation of all parts of 
the installation; and utmost economy and satisfaction, 


ginset® 


2) 
DRYERS * COOLERS + CALCINERS + KILNS — Complete Facilities Including Materials Handling 
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Model way to ship bulk liquids 


] ‘verY DAY the “liquid assets’ of companies 
4 throughout America travel safely and surely in 
S.H.P.X. tank cars. Present capacity is more than 
100 million gallons—and still rising! 

There’s good reason for this growing dependence 
upon Shippers’ Car Line. As lessor and exclusive 
salesagent for ACf -built DORADOMES, we offer 
industry the finest tank cars that roll. They are de- 


signed for easier cleaning, maximum insulating 


PPe 
2 
Cg 


efiiciency and the best possible application ot lining. 

As transportation specialists, Shippers’ maintains 
a network of offices and repair shops at strategic loca- 
tions from coast-to-coast to keep rolling stock on the 
move...and to assure customers of prompt, depend- 
able service. 

Whether you prefer to buy or lease, you can be 
sure that Shippers’ is prepared to meet your special 


requirements every time. 


SHIPPERS’ CAR LINE 


Ce % 
12 ise 


pivision of ACF INDUSTRIES, INCORPORATED 
30 Church Street, New York 7, N.Y. 


CHICAGO, ILL. * HOUSTON, TEX. © SAN FRANCISCO, CAL, © MILTON, PA, © EAST ST. LOUIS, ILL. * SMACKOVER, ARK. © TULSA, OKLA. * NORTH KANSAS CITY, MO, * REO HOUSE, W. VA, 
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We build ‘em big in Beaumont 


Everything is big about this welded 
whopper, right down to the name. 
It's a “‘deisobutanizer,"’ measures 133 
fe tan-to-tan by 156 in. ID, and tips 
the scales at 233 tons. A heavyweight 
by any standards! 

In all, we fabricated four refinery 
towers—the deisobutanizer is the larg- 
est—and twelve horizontal drums at 
our Beaumont, Texas, fabricating works 
for Texas Butadiene & Chemical Corp 
The customer is completing a multi 
million petroleum butadiene plant; 


first in the country to be privately 
financed and built. Output will con- 
sist of avgas and, initially, approxi- 
mately 65,000 tons per year of bu- 
tadiene. The plant location is near 
Channelview, Texas, on the San Ja- 
cinto River, and about 25 miles from 
Houston. 

Design, engineering and construc 
tion of the entire project are being 
handled by The Fluor Corporation, 
Ltd., Los Angeles. 

You'll find Bethlehem-built welded 


vessels in service at representative 
petroleum refineries and chemical 
plants throughout the country. Frac- 
tionating towers. Drums. Tanks. Big 
and small, we make them all. Our near- 
est sales office would be happy to sup- 
ply you with additional information 
about Bethlehem welded vessels. 

BETHLEHEM STEEL COMPANY 

BETHLEHEM, PA 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlebem Steel Export Corporation 


BETHLEHEM STEEL 
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Mr. Engineer: Cut Your Pump Inventory—Reduce Costs With These New, Proved Pumps 


PEERLESS 
CHEMICAL PROCESS 


PUMPS 


oil lubricated 
housing 


PEERLESS 


grease lubricated 
housing 





Here is 
INTERCHANGEABILITY 
IN ACTION — 
Interchangeab y of components parts 
for DL-DM pumps is graphically shown in 
his new bu letin. Write for your eopy 
end components are 
either grease lubricate 
ivring housings 
e to pump spe 








characteristics 





a new concept of economy through interchangeability of components! 


type DL & DM PROCESS PUMPS ALSO FEATURE: 


ACCESSIBILITY Through ease of assembly and disassem- 
bly if and when required. DURABILITY—Through use of 
any machinable metal as materials of construction. 
SERVICEABILITY —Through designs that feature maximum 
ease of maintenance. INTERCHANGEABILITY—Through a 
choice of semi-open or enclosed impellers, oil or grease 
lubrication, air-or water-cooled back plates and bearing 
housings. RELIABILITY——Through the high performance 
standards set for these pumps, proving more than ever 
before, that Peerless Builds Dependable Pumps. 
AVAILABILITY—Through shipment from stock of both 
complete pumps and pump components. 


PEERLESS 
PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Factories; Indianapolis 8, Indi and Los Angeles 31, California 
Offices: New York, Chicago, St. Lovis, Atlanta, Lubbock and 
Plainview, Texas; Fresno, Los Angeles, Phoenix, Albuquerque 


Distributors in Principal Cities. Consult your local Telephone Directory. 
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Other pertinent Type DL-Type DM facts: 

Peerless Type DL and Type DM process pumps are 
available in 1”, 2”, 2%” and 3” sizes on an 8%” frame 
and in 1”, 2”, 2%", 3” and 4” sizes on a 10%” frame. 
CAPACITIES: up to 800 gpm. HEAD RANGE: up to 430 feet. 
DRIVES: motor or steam turbine, TEMPERATURE RANGE; 
grease lubricated housing up to 250°F.; oil lubricated 
housing up to 450°F, WORKING PRESSURES: up to 400 psig. 


Bulletin 


now, Use coupon for 


Write for New 


quick action. 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 


301 West Avenue 26, Los Angeles 31, California 

Please send chemical process pump Bulletin B-1698 
Name 
Company 
Address___. 


City ae 








industry’s most versatile heat source... 
Chromalox Electric Strip Heaters 





Chromalox Electric Strip Heaters provide uniform, pre- 
cise heat to fit the size and shape of your production Standard stock elements 
equipment. For heating platens, dies, kettles, tanks, for immediate delivery 
pipes, ovens, air ducts ... there’s a Chromalox Electric Lengths —4” to 96” Widths—%" to 2%" 
Strip Heater to provide the many advantages obtained Ring diameters—2%4" to 11” 

only with electric heat. Low initial cost; quick, easy 115 to 480 volts 35 to 5000 watts 
installation with standard bolts or clamps; long, main- Sheath materials—rust-resisting iron, high 
tenance-free heater life at low operating cost. Instant yest ten ree : vee 
4 ° f Clampin pes, tanks and other curvec 
heat-up. Accurately maintained temperatures on each Fg na Peas either cross coalian 


machine, by either automatic or manual control. curving or lengthwise bending. 
Terminals may be positioned to meet your 
For the full story on Chromalox Electric Strip Heaters, call your operating requirements. 

Chromalox Representative, or, write today for Bulletin F1566. By addition of secondary insulating bushings, 
heaters may be connected in series, where 


Ed win ie ¥e iegand Company voltage is above 480 volts. 


7514 Thomas Boulevard, Pittsburgh 8, Pa. 
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UME THYLOLPROPANE 


another new aldol product from Celanese 


‘In continuous large volume... 
4 With exceptionally high purity... 
At a new low cost... 


For all producers of polyurethanes and alkyd resins, Celanese 
expanded production of trimethylolpropane—in the right volume, 
quality, and at a new low price—is important news. 


No longer will it be necessary to pass up the processing and prod- 
uct improvements this polyol can contribute. Now manufacturers 
can take full advantage of the better adhesion, color, color reten- 
tion, and hardness it provides in alkyd-based baking enamels... 
the greater mixing ease it offers in compounding polyesters and 
pre-polymers with diisocyanates. 


The way is also clear now for the commercial developmeni of 
other indicated uses for trimethylolpropane—in the production of 
synthetic drying oils, plasticizers, surface active agents, polyesters. 
For working samples and prices write to Celanese Corporation of 
America, Chemical Division, Dept. 553] 180 Madison Ave., N. Y. 16. 


novo 


cmeminiaaiaai’ 





CELANESE* TRIMETHYLOLPROPANE 


4 ¢H.OH 


well below that of comparable purity grades? 


H:C — ¢ - ¢ — CH.OH A. Through the production efficiencies and economies of 


H CH,OH 
Descriptive Data 
Hydroxyl value, % by wt., min 
Water content, % by wt., max 
Color (10% soln.), APHA, max 
Phthalic color, Gardner, max 
Acidity, as formic, % by wt., max 


esses... and a basic position in aldehydes. 


Trimethylopropane is the second in a new series of aldol 











siiaiiamniines 
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Q. Why can Celanese produce trimethylolpropane at a price 


panded aldol capacity . . . special Celanese-developed proc- 


velopments and will be followed by several others—new poly- 
ols, glycols and aldehydes. Celanese* 3-Methoxy Butanol, first 
in the series, is already being produced in large quantities. 


de- 





~ aESt IM THE Lowc RUM 


NVGYAar)) chooses marathon performers 
in the mechanical draft field 


Clarage Fans Installed at Ohio Oil's Refinery, Robinson, Ill. 


“Best in the long run” is Marathon’s slogan for its gasoline, But there’s 
growing opinion that these five words aptly describe Clarage equipment as well. 

For example, Ohio Oil’s $3,500,000 improvement and expansion program 
for their power plant required the removal of Clarage induced draft fans which 
had been on the job continuously since 1926. Think of it, nearly 30 years 
of service under the most punishing conditions a fan can encounter, Value 
received — in full! 

Small wonder that two Clarage Type RT induced draft fans and two 
Clarage Type W forced draft fans were selected to serve the two 180,000 Ibs. 
per hour Riley boilers in the modernized plant. 

These fans are installed outdoors on an elevated platform, and are 
equipped with dual drives arranged for automatic control on both the turbine 
drive and the motor drive. The turbine is kept hot at all times so that it will 
start operating automatically in the event of failure of the motor, magnetic 
coupling, or electrical system. 

If, like The Ohio Oil Company, you want marathon performers in the 
mechanical draft field, by all means investigate the equipment we offer. 
CLARAGE FAN COMPANY, Kalamazoo, Michigan. 


C L A R A C7 | > ... dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Lid,, 4285 Richelieu St., Montreal 


168 October 1956—Cuemicat ENGINEERING 











WHAT MAKES IT TICK 


Position of flapper is direct function of level 
height around displacer element. . Flapper, 
in conjunction with air nozzle and relay, 
gives output air signal directly pro 


portional to level position on displacer 


THE DEPENDABLE PERFORMANCE or GUSHIER LEVEL-TROLS 


IS ESTABLISHED BY THE TENS OF THOUSANDS OF THESE UNITS 


7 IN WORLD WIDE SERVICE 


FISHER GOVERNOR COMPANY °: Marshalltown, lowa 
Canadian Plant: Woodstock, Ontario : 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTRO! 


Tailings Go to Market - 
Separated by Sturtevant 


10% WASTE SCREENINGS CLASSIFIED 
INTO PROFIT-MAKING PRODUCTS 


Hills of bothersome tailings at a Mid- 


western rock-crushing plant are being 
LIME classified into saleable products — 


~ 
a3) 


agricultural limestone and sand for 

Pee OMe ri vig cement blocks — by a 10 ft. Sturtevant 
wre, i Aig: Air Separator. No extra men are needed 
to supervise the almost automatic unit 

— operating in rugged outdoor service. 

Screenings previously thought to have 

no commercial value are now going to 


market — at a profit. 


4 Oe aay 


THE SEPARATOR THAT UPPED 
40 TO 400 MESH OUTPUT AS MUCH AS 300% 


Sturtevant Air Separators range from 3 to 18 ft. in 

diameter: deliver fines from 40 to 400 mesh at rates as 

high as 65 tons per hour . . . in the cement industry, have 

a tested record of increasing mill capacities from 25 to 

300% while lowering power consumption as much as 

50% — when used in closed circuit with grinding mills. 
Designed to cut costs and build profits, Sturtevant Air 

Separators give a lifetime of high-efficiency, low down- 

time service. Rugged construction plus easy accessibility 

for quick maintenance (typified by the “Open-Door” 

design in other Sturtevant equipment) assure more output FINES TAILINGS 

per machine year. DISCHARGE V DISCHARGE 
Write today describing your problem. Please include 

information on material, process and desired capacity. 


Address; Sturtevant Mill Company, What Can a Sturtevant Air Separator Do in 


100 Clayton St., Boston 22, Mass. Your Pulverizer System? 
Controlied centrifugal whirl by balancing 
forces separates rapidly, efficiently, cement, 


S T U R T F VA vf T lime, clay, talc, ceramics, refractories, phos- 
phates, coal and many other materials. Also 
used for selection of pigments, limestone, 
Dry Processing Equipment fillers, plastics, oyster shelis and abrasives. 
The “OPEN-DOOR" to lower operating costs over more years Write for Sturtevant Bulletin No. 087. 
CRUSHERS * GRINDERS * MICRON-GRINDERS + SEPARATORS 
BLENDERS + GRANULATORS + CONVEYORS + ELEVATORS 
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HEAD START 
TO THE BEST 
aLINUE 


Solvesso 150 has long been a standard solvent in baking-alkyd surface coatings used in the automotive industry, 
Unsurpassed in uniformity and purity, it is an outstanding member of the high-quality Esso family of aromatic 
solvents, the solvents that set performance standards throughout the paint and surface coatings industry. Esso’s 
excellent customer service combines with the most modern handling methods and key distribution centers to assure 
you of a constant supply and immediate delivery. For a head start to the best finish, always specify Esso Petroleum 
Solvents. Write, wire or phone today! Esso Standard Oil Company, 15 West 51st St., N. Y. 19, N. Y. 


SOLVESSO 150 & 


SOLVESSO TOLUOL * SOLVESSO XYLOL * SOLVESSO 100 * SOLVESSO 150 
High-Quality Aromatic Solvents covering the full range of industrial needs PETROLEUM SOLVENTS 
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Ryerson stainless bar stocks in- 
clude free-cutting types, aircroft 
quality bars—many others. 


NOTE ON PRIORITY RATINGS — When 
your stainless requirements ore covered 
by o@ rating, please be sure to extend it 
on your order to Ryerson. You will be 
helping yourself by helping to assure 
future availability of nickel-bearing stain- 
less from Ryerson stocks. Shown here: One 
Ryerson plant's stainless sheet section. 


Any shape can be accurately flame 
cut from stainless plate with special 
Ryerson plate burning equipment. 


here’s why: your call to Ryerson 


connects you with the nation’s largest stocks 
of stainless steel—2,351 sizes, shapes, types 
and finishes of time-tested Allegheny stain- 
less—carried in tonnages that assure prompt 
shipment of your warehouse requirements. 


... you get the benefit of Ryerson’s long 
experience with stainless—30 years of it, 


More than 300 miles of stainless pipe 
and tubing are on hand at Ryerson. 
Size range: “%”" through 8%” O.D. 


dating from the days when Ryerson pioneered 
as the first supplier of stainless from stock. 
All we’ve learned in that time is at your com- 
mand when you want help on problems of 
stainless application or fabrication. 


RYERSON STEEL 


Felt pads on Ryerson shears protect 
the beautiful finish and flatness of 
Allegheny stainless sheets during cutting. 


PRINCIPAL PRODUCTS: CARBON, ALLOY AND STAINLESS STEELS « MACHINERY & TOOLS + INDUSTRIAL PLASTICS, ETC. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK + BOSTON * WALLINGFORD, CONN. © PHILADELPHIA * CHARLOTTE, N. C. CINCINNATI 
CLEVELAND * DETROIT * PITTSBURGH + BUFFALO * CHICAGO + MILWAUKEE * ST. LOUIS * LOS ANGELES * SAN FRANCISCO * SPOKANE © SEATTLE 
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... What foams are and how they behave. 


... How to eliminate troublesome foams. 


... How to put useful foams to work. 


ELMER L. GADEN, Jr., and VICTOR KEVORKIAN,* 


Columbia University, New York, N. Y. 


OAMS, in one form or another, are fre- 
| sien encountered in chemical tech- 
nology. Sometimes they are beneficial but more 
often than not their presence heralds difficul- 
ties in process and equipment operation. As 
a result the great bulk of foam study has been 
devoted either to preventing their formation 
or destroying them once formed. 

Recently, however, interest in the more use- 
ful aspects of foams has been on the rise. One 
of the best examples is the relatively new 
foamed plastics, offering unique combinations 
of properties never previously available in one 
material. Foaming agents for producing fire- 
fighting foams from water have long been of 
major interest. Another promising possibility 
is the use of foam separation processes. 

Froth flotation—for the separation of min- 
eral ores from gangue—is an old tale. A newer 
application is the fractionation of homogeneous 
solutions and colloidal suspensions, particularly 


* Meet your authors on page 384 


A CHEMICAL ENGINEERING REPORT 


those containing complex, heat-labile molecules, 
This technique can supplement the present tools 
available for separation and recovery in a 
chronic weak spot. 

Perhaps because they occur so commonly in 
many of our everyday activities, foams have 
been given little close attention. Familiarity 
may not have bred contempt but it certainly 
has promoted indifference, It may truly be 
said that everyone knows a little about foams 
but few bother to know very much. Fortun- 
ately, the “few” have provided a solid back- 
ground of physical chemical study on which 
we can lean in our examination of technologi- 
cal problems and promises, 

The purpose of this report, then, is to give the 
chemical engineer a closer look at foams than he 
may have taken previously. An examination of 
their properties and characteristics provides a 
better basis for eliminating them when they 
are a headache—and controlling them when 
they are useful. 
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CONTRAST in foams, showing fine to coarse. Foams in practice cover the entire range. (Fig. 1) 


What Foams Are, How They Behave 


Being gas dispersions in liquids, foams are affected by liquid 


properties such as surface tension, viscosity, concentration. 


With very little difficulty we can 
see—and note the differences be- 
tween—a great number of foams. 
Some, like the head on beer, are 
rather uniform and lasting; others, 
like the sea-foam produced by 
breaking surf, are composed of a 
wide range of bubble sizes and are 
rather short-lived. 

Whatever their particular charac- 
teristics, all foams have an essen- 
tially identical] structure, a honey- 
combed arrangement of gas bubbles 
separated by thin liquid walls. As 
such, foam is a dispersion of gas in 
liquid. It differs from the more 
common dispersions of gas in liquid 
in that the distances between indi- 
vidual bubbles are extremely small. 

Stated differently, the volume 
ratio of gas to liquid is very great 
and the bulk density of the foam 
system approaches that of a gas 
rather than a liquid. 

A foam may form whenever a gas 
is dispersed in an impure liquid. 
. Pure liquids do not foam; saturated 
solutions rarely do. There are ex- 
ceptions to this generalization, of 
course, but it is usually the case. 

Perhaps the shades of meaning 
inherent in the terms “foam” and 
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“froth” should be noted here. 
Many use either word and there is 
no real objection to this. Others 
reserve “foam” for stable, uniform 
dispersions like the “head” on beer. 
More transitory, unstable foams, 
like white caps on the waves, are 
referred to as froths. 


Foam Properties 


We have seen that pure liquids 
rarely foam to any degree when 
gassed. A _ second substance is 
needed in the liquid to produce a 
stable gas-in-liquid dispersion. This 
third component (in addition to 
the original liquid and gas) evi- 
dently produces a surface layer 
differing in composition from the 
bulk of the liquid phase. The sur- 
face layer so formed then acts as 
a “buffer,” preventing the co- 
alescence of gas bubbles dispersed 
in the liquid—particularly if it 
possesses reasonable mechanical 
strength. 

In order to produce a surface 
composition different from the bulk 
of the solution, the additiona] com- 
ponent must either be positively ad- 
sorbed at, or rejected from (nega- 


tive adsorption) the gas-liquid 
interface. The only quantitative 
measure of this behavior that we 
have is given by the Gibbs equation 
(see opposite page) and even this 
is of rather limited practical utility. 

Forgetting quantitative aspects 
for the moment, the Gibbs relation- 
ship tells us that substances which 
reduce the surface tension of the 
solvent when dissolved in it will 
concentrate in the surface layers. 
Such substances are “surface ac- 
tive.” Conversely, those substances 
which increase surface tension are 
“negatively” adsorbed and tend to 
concentrate in the bulk of the solu- 
tion. 


Foam Types 


Qualitative differences between 
the foaming abilities of liquids and 
the types of foam produced are ob- 
vious. Some foams are very “rigid,” 
and have a relatively low liquid con- 
tent (high gas-liquid ratio). Others 
are very “fluid,” having a wide dis- 
tribution of bubble sizes and con- 
taining much entrained liquid (low 
gas-liquid ratio). Two typical foam 
structures are shown in Fig. 1. 

“Drainage,” or the run-off of 
the liquid between bubbles, is an 
important property of foams. It 
is most pronounced in the very 
“fluid” foams; less so in the “rigid” 
type. In addition to foam struc- 
ture, drainage is dependent upon 
liquid viscosity and density. It is 
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an important consideration in foam 
separations. 

As a rule the foaminess of aque- 
ous solutions of inorganic com- 
pounds is small compared to 
solutions of alcohols, organic acids, 
bases, and esters, 

Still more persistent froths are 
produced when aqueous solutions of 
colloidal materials like soaps, sa- 
ponin, gelatin, etc., are foamed. 
These materials are all strongly 
adsorbed at the surface and, in 
addition, add mechanical strength 
to the films so formed. Saponin and 
the soluble proteins are particularly 
known for the rigid, stable foams 
which they can produce. 

Finely divided solids will also 
help to stabilize foams. Evidently 
they contribute to the mechanical 
strength of the film by concentrat- 
ing at the interface. An optimum 
particle size is usually found, those 
too large or too small being less 
effective foam stabilizers. 

Probably the most important 
aspect of foams occurring in chem- 
ical applications is stability. Since 
foam formation is bound to be 
frequent in chemical operations, 
what factors govern the stability 
or persistence of foams that form? 

Foam stability is affected by 
many properties of the gas-liquid 
system. Rarely is it dependent on 
one alone. In most practical cases 
that have been observed, foam per- 
sistence is the result of the inter- 
action of several of these factors, 
including surface tension, viscosity, 
surface area, temperature, pH, and 
concentration. 


Surface Tension 


It is generally believed that, for 
a foam to be at all stable, the sur- 
face tension of the solution must 
be considerably less than that of the 
pure solvent. Low surface tension 
alone does not, however, ensure a 
stable foam. 

The nature of the adsorbed layer 
is more important to foam stability 
than just a low surface tension. 
Gibbs, in his fundamental studies 
of foams, characterized foam sta- 
bility in terms of a quantity he 
called “elasticity.” It is defined by 
the relation: 


‘ dy 
E = 2A ( $ 7) 
Here A is the area of the liquid 


film and y its surface tension. In 
other words “elasticity” is a meas- 


ure of the change of surface tension 
which results in response to a 
change in area. 

For a solution to produce stable 
liquid films—and hence stable 
foams—its surface tension must be 
readily variable and it must act 
always to oppose forces which dis- 
tort the film. 

Suppose we are dealing with a 
solution of a surface-active agent, 
one which reduces the solution sur- 
face tension and collects in the 
surface layers. If a film of this 
material surrounding a gas bubble 
is subjected to a shock (mechanical, 
thermal, etc.) which stretches the 
film, the concentration of surface- 
active substances in the outer lay- 
ers must decrease, thereby increas- 
ing the surface tension of the film. 
This increased surface tension will 
counteract the forces extending the 
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film, tending to restore the film to 
its original condition. 

Conversely, if the film is con- 
tracted by some outside agency, 
the surface-active agent increases 
in concentration, decreasing the 
surface tension of the film which 
tends to extend the film again. 

This characteristic, that is, the 
fact that the surface tension always 
acts to reduce strains in the films, 
is Gibbs’ elasticity. A stable foam 
will then be one whose liquid films 
have surface tensions capable of 
fairly rapid local variations, Fur- 
thermore, to meet permanent dif- 
ferences in stress in its different 
parts, the film must be able to main- 
tain differences in surface tension 
between these parts. 

While low surface tension usually 
is indicative of a stable foam, the 
reverse is true for aqueous solu- 


The Gibbs Equation: Heart of Foam Science 


Surface adsorption, or preferential 
concentration of a third component 
at the gas-liquid interface, is the 
key to foam formation. It would 
therefore certainly be useful to have 
some quantitative expression of this 
phenomenon in terms of the prop- 
erties of the solution being formed. 
The only one available is the Gibbs 
equation. 

This relationship is of very limited 
use for engineering purposes, but it 
is the only one we have; hence a 
little closer examination of it is 
warranted. 

Although a solution comprises but 
a single phase it is convenient to 
think of it as having two parts, (1) 
a surface layer surmounting (2) 
the solution bulk. The surface layer 
is of “molecular” depth and may, 
depending on the nature of the sys- 
tem, differ in composition from the 
interior of the solution. It is this 
difference that the Gibbs equation 
attempts to describe. 

Gibbs formulated his adsorption 
equation directly from thermodyna- 
mic considerations. Experimental 
verification has never been com- 
pletely achieved. It relates the 
equ um amount of any com- 
ponent adsorbed at the surface to 
the change in surface tension of the 
solution produced by that component. 

In terms of activities (Gibbs used 
“chemical potentials”) the surface 
adsorption of the solute in a binary 
solution at constant temperature is 
given by: 
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tien sgl. cal 
"EY = de. 7 
where 
Ps Raters open ot oe 
= Solute activity 
T = Absolute temperature 
+ = Surface tension of the solution. 


The gas constant FR is included in 
appropriate units. If the solution is 
ideal, or sufficiently dilute, solute 
concentration ¢ may be substituted 
for activity: 


“Surface excess” (I') of the solute 
refers to the difference in its ¢on- 
centration between the surface layer 
and the solution bulk. This, unfor- 
tunately, imposes a severe limita- 
tion on use of the Gibbs equation 
for any kind of design work, “For 
such purposes, data are best ex- 
pressed in concentration terms, To 
do this from the Gibbs relatiqnship 
would require a knowledge af the 
thickness of the surface layer, This 
is unrealistic because the “surface 
layer” is not actually separate, the 
concentration profile from interface 
into the solution being continyous 
with no finite boundary between the 
two regions. F 

Probably the greatest value of 
the Gibbs equation lies in . its 
qualitative description of what will 
happen when a solution is p . 
“Surface-active” solutes — i.e., 
which lower the surface of 
a solvent—concentrate in the sur- 
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FOAMS... 


tions of certain surface-active 
agents. In these solutions the for- 
mation of micelles, and the result- 
ing increase in surface tension of 
these stretched, oriented, thread- 
like molecular groups, can lead to 
extraordinary foam stability. 


Viscosity 


Some foam systems of very high 
surface tension are also very stable. 
In fact, lowering the surface ten- 
sion may break the foam. This is 
clear evidence that foam stability 
depends on factors besides surface 
tension alone, 

A foam is stable if the gas bub- 
bles do not coalesce, but remain 
separated by thin liquid walls. If 
the viscosity of these liquid parti- 
tions is sufficiently high, foam per- 
sistence is enhanced. More viscous 
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SURFACE TENSION varies with 
solution concentration. (Fig. 2) 


layer, since dy/de (rate of 
change of surface tension with con- 


liquid films tend to absorb shocks 
better and also reduce the velocity 
of approach of bubbles. In fact, 
there is reasonable evidence that 
liquid viscosity—rather than sur- 
face tension—is the primary factor 
in foam stability. 

Again, as in the case of surface 
tension, foam stability cannot be 
related to viscosity alone. 


Surface Area 


Liquid films of large surface area 
are less stable than those of small 
area. In general, the persistence of 
a bubble is greater the smaller it 
is; it falls off roughly in inverse 
proportion to the square of bubble 
diameter. As a general proposition, 
then, finer initial gas dispersions 
promote greater foam stability. 


organics—the so-called surface-ac- 
tive agents or “surfactants”—are 
characterized by a marked reduc- 
tion in surface tension over a very 
narrow concentration range. These 
comprise the third type ( curve B) 
shown in Fig. 2. This potency is 
put to good use in detergency and 
similar applications. 

Another way of stating the Gibbs 
adsorption theorem is to say that 
the concentration of the solute in the 
surface layer will always change in 
such a way as to decrease the sur- 
face tension. Thus, if further ad- 
dition of the solute to the solution 
decreases the surface tension, it will 
be adsorbed and concentrate in the 
surface layer. If, on the other hand, 
continued solute addition increases 
the surface tension it will be neg- 
atively adsorbed and the surface 
layer will be more dilute than the 
interior of the solution. 

During the almost 80 years which 
have elapsed since Gibbs laid the 
basis for study of adsorption at the 
gas-liquid interface, experimenters 
have tried to test his equation by 
various methods. Their efforts have, 
however, been mostly unsuccessful 
until recently, owing to the difficulty 
of measuring surface concentration. 

The first attempt at verification 
made use of the rising bubble tech- 
nique. Gas bubbles rise through the 
solution, become saturated with 
solute, and leave the solution as 
foam. Foam concentrations are then 
measured and compared to the resi- 
dual (bulk). Adsorptions determined 


Temperature 


The influence of temperature on 
the “foaminess” of solutions is 
complex. Foam persistence gen- 
erally decreases with increasing 
temperature, probably owing to the 
combined effects of decreased 
viscosity in the liquid film and in- 
creased gas pressure within the 
bubbles. 

One other aspect of the effect 
of temperature on foam stability 
must be reckoned with. If any 
component of the foam is signif- 
cantly more volatile than the others, 
preferential evaporation will take 
place from the bubble films. Usually 
it is the solvent which is so af- 
fected, in which case the concentra- 
tion of surface-active agent in the 
film is increased beyond the level 
determined by surface tension-con- 


in this manner are usually much 
greater than predicted by the Gibbs 
equation. 

The rising bubble situation does 
not represent the condition of true 
equilibrium to which the equation 
applies and it would be preferable 
to measure adsorption at static gas- 
liquid interfaces. Accordingly, a 
method was devised wherein a 
microtome blade is propelled across 
the surface of the solution contained 
in a trough, slicing off a very thin 
layer from the surface. Experiments 
of this sort give close agreement 
with the equation in most cases. 

The most recent technique, which 
also gives data agreeing with the 
equation, employs radiotracers. An 
isotope emitting soft radiation (sul- 
fur-35, carbon-14, calcium-45, etc.) 
is synthesized into the solute whose 
surface adsorption is to be meas- 
ured. A detector of radioactivity 
placed over the surface of the solu- 
tion is used to measure the radia- 
tion levels above the solutions. 

For a surface-active compound 
(or surface-inactive) this will be 
greater (or less) than over the cor- 
responding solution in which no 
surface adsorption takes place be- 
cause radiation from the molecules 
at the surface is not absorbed by the 
solution. The fraction of the radi- 
ation emanating from the bulk of the 
solution is determined by making a 
similar radioactive measurement of 
a solution of the isotope synthesized 
into a compound which is not ad- 
sorbed. 
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centration effects. Such action then 
would weaken the film and cause 
local collapse. 


Hydrogen-Ion Concentration 


Relative acidity-alkalinity has 
little effect on foams except in the 
case of those produced with col- 
loidal agents. These molecules can 
acquire electrical changes which 
affect their solubility and distribu- 
tion in the liquid phase. Protein 
foams are generally most stable at 
the isoelectric pH, which is also 
the point of minimum solubility. 


Concentration 


Foam persistence is nil at either 
end of a “foaminess-concentration” 
curve (see Fig. 3). Neither pure 
liquids nor saturated solutions foam 
appreciably (detergents are an ex- 
ception, their saturated solutions 
showing considerable foam per- 
sistence). Since the surface ten- 
sion is approximately constant for 
both these cases, there is no surface 
adsorption, hence no concentration 
difference between film and bulk 
liquids. 

Furthermore, it is understand- 
able that very dilute or nearly 
saturated solutions may not produce 
stable foams for neither possesses 
“elasticity ;” their surface tensions 
are constant, or nearly so. Again, 
an exception exists for the highly 
surface-active agents like deter- 
gents. 

It was long believed that pure 
solutions do foam, but such obser- 
vations are generally traceable to 
the presence of tiny amounts of 
impurities (usually water) in a 
presumably pure liquid. 

Lastly, it must be emphasized 
that the ability to foam, and foam 
stability, are quite different. The 
foam produced from a _ solution 
which possesses high foaming ca- 
pacity is not necessarily stable. 
Ginger ale is an excellent example. 


Foam Generation 


Dispersions of gases in liquids 
for the production of foams may be 
brought about in either of two 
ways. First, a gas which is initially 
separate from the liquid is en- 
trapped by spraying or agitating. 
“Sparging,” or blowing a gas 
through a body of liquid, is cer- 
tainly one of the simplest methods 
of foam generation. Most of the 
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FOAMINESS is a function of solution concentration. (Fig. 3) 


illustrations in this article use it. 

Alternatively, dispersions may be 
produced when the gas is initially 
dissolved in the liquid. If combina- 
tion (condensation) of the dissolved 
gas molecules occurs—either by 
heating the solution or by reducing 
the pressure—foam may form. This 
type of foam formation may also 
result from vaporization of one 
component of the liquid phase. 
Therefore, it is not even necessary 
to have a dissolved gas. 


A third foam generation tech- 
nique, which is really a variant of 
the one just noted, is the use of a 
“blowing agent.” This is the 
method commonly employed in mak- 
ing foamed plastics. Some chem- 
ical agent, or mixture, which will 
decompose on heating or chemical 
activation, is added to the resin for- 
mulation. On decomposition a gas 
(nitrogen or carbon dioxide) is re- 
leased which “blows” the plastic 
into a fine-bubble foam. 


Eliminating Troublesome Foams 


If foams can’t be prevented, they can be destroyed 


by mechanical, 


At the start of this report it 
was pointed out that a great part of 
the industrial study of foams has 
been concerned with their preven- 
tion and elimination. This reflects 
the difficulties which foaming can 
cause in chemical operations. 

We have seen that foams can be 
produced whenever a gas is incor- 
porated in a liquid. The same is 
true when vaporization is taking 
place. Boilers, evaporators, and 
distillation columns are prime ex- 
amples of the latter. Reaction ves- 
sels, gas-liquid contactors, and 
stirred tanks in general are fre- 
quently troubled with foam buildup. 

Probably the best chemical proc- 
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thermal or 


chemical methods, 
ess example is the fermentation in- 
dustry which counts foaming as one 
of its big problems. Here large 
batches of liquid medium contain- 
ing surface-active substances, and 
usually finely divided solids as well, 
are sparged with great volumes of 
air. Foaming is rapid and generally 
persistent, since conditions are very 
favorable for foam production. 

Other examples, though less ob- 
vious, are equally vexing. 


Foam Destruction 


A foam can be destroyed if its 
films are subjected to sufficiently 
great stresses. If the foam’s 
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Representative Antifoams and Some Typical Applications 


Chemical 
Type 


Alcohols 


Examples 


Octyl alcohol 
High molecular-weight 
alcohols 


Ethyl acetate 
lsoamy! isovalerate 
Glyceryl monostearate 


Esters 


Tributy! phosphate 

Phosphoric acid esters 

Potassium trioctyl 
phosphate ethylene 
diphosphate 


Polyalkylene polyamides 
Tetranaphthenoy! tri- 
ethylene tetramine 


Polyamides 


Methylpolysiloxane fluids 
Methylsiloxane containing 
finely divided silica 


Sulfonic acid salts 
Alkali metal salts 
of sulfonated alcohols 


Sulfates and 
sulfonates 


“elasticity” is unable to counteract 
these stresses, the resultant strains 
will cause rupture and breakdown 
of the foam structure. 

In essence, methods of foam des- 
truction are based on the reversal 
of those factors which contribute 
to foam stability. By reversing or 
inhibiting the natural stabilizing 
influences in the foam, it can be 
caused to collapse. 

Foam contro] methods of reason- 
able utility employ mechanical, 
thermal, and chemical effects. In 
nearly every practical case, methods 
used involve more than one of these 
effects. 


Direct Mechanical Methods 


Any mechanical shock delivered 
to the bubble film can cause rup- 
ture. Depending on the severity of 
the stress produced and the film’s 
resistance, foam failure may or 
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Applications 


Paper making; gelatine and animal 
glues; fermentations; dye and 
electroplating baths; aqueous dis- 
tillations; soap manufacture; var- 
nish production; photographic and 
ceramic industries. 


Paper coating; food processing; glue 
and yeast production; waste dis- 
posal; evaporation; ore flotation; 
drilling muds; hydrocarbon and 
protein solutions; latex paints. 


Lubricating oils; paper making; latex 
paints; detergents; mercerizing li- 
quors; inks. 


Boiler feed waters 


Lubricating oils; vegetable and ani- 
mal fats and oils; tar, asphalt, 
rubber and latex processing; paint 
vernish and lacquer production; 
fermentations; soaps and adhe- 
sives; paper making; leather and 
textile finishing; polishes and 
waxes; metal plating; resins. 


Petroleum production; paper making; 
hide and bone glues; yeast fer- 
mentations. 


may not occur. Common mechani- 
cal foam contro] methods include: 

1, Foam Breakers —Blades or 
bars are used on rotating shafts 
(whipping), or grids and mesh in 
stationary apparatus. This may be 
called the “brute strength” ap- 
proach and may be quite unsatis- 
factory. 

For coarse, fluid foams of un- 
even structure simple beating op- 
erations of this type will frequently 
do a good job. If the foam is fine 
and rigid, however, beating may 
simply promote a reduction in bub- 
ble size, actually making the foam 
more stable, 

2. Sprays and Particles—Foams 
may sometimes be destroyed by 
simply dropping solid particles or 
liquid droplets on them. The liquid 
drops may be taken from the foam- 
ing liquid itself and sprayed over 
the surface. 


This technique again is best 


suited to coarse, fluid foams, and is 
frequently unreliable. 

3. Fluid Jets—Jets of gas or 
liquid. may be directed against the 
foam blanket. This method is par- 
ticularly effective in many circum- 
stances, even with rigid, stable 
foams. At least, there is much less 
possibility of stabilizing the foam 
than with the methods noted above. 

4. Pressure Changes—Subjecting 
the bubbles of a foam to sudden 
changes in pressure will cause them 
to coalesce, become unstable, and 
burst. While this method is very 
effective, it is frequently impracti- 
cal. In vaporization units (flash 
stills for example), however, it pro- 
vides an inherent foam control sys- 
tem. 

5. Sonic Fields — Essentially a 
variation of (4) above, sound waves 
of the proper frequency can col- 
lapse foam. The rapid succession 
of pressure waves cannot be 
matched by the foam’s elasticity 
and rupture is very rapid. 

Sirens, with a wide frequency 
range, or whistles tuned to a par- 
ticular band, are employed. 


Thermal Methods 


Thermal stresses are also effec- 
tive in causing the rupture of bub- 
ble films. They also enjoy the ad- 
vantage of not promoting foam 
formation in any degree. 

There are, however, other limi- 
tations which influence applicability 
of thermal stresses in a given case. 
Probably the most serious of these 
is that they are less direct, and 
therefore generally less effective on 
an energy input basis, _ then 
mechanical methods. 

Thermal foam control involves 
heating (or cooling) the foam in 
some way—usually over a small 
area of the total foam blanket to 
promote local breakdown. This can 
be done with hot (or cold) gas jets, 
or by radiation from hot wires and 
bar heaters. 

The effects are several, usually 
occurring together: 

1. Evaporation—Heat will cause 
evaporation of volatile components 
(usually the solvent) in the bubble 
film, thinning and weakening it. 

2. Surface Tension—P referential 
evaporation changes the concen- 
trations of surface-active agents in 
the foam and hence the surface 
tension. This may cause the foam 
to lose stability. 

3. Viscosity—Viscosity decreases 
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with rising temperature and the 
bubble films are mechanically 
weakened. 


Chemical Methods 


“Antifoam agents” (“defoam- 
ers”) constitute one of the most 
effective and widely used means of 
foam control. 

They offer the advantage of rapid 
and reasonably lasting action with 
high specific activity—a little bit 
goes a long way. On the other hand 
they are relatively more expensive 
than mechanical and_ thermal 
methods and do represent a form of 
contamination of the process ma- 
terial, 

Antifoam agents are themselves 
surface-active. Their specific fea- 
ture is a very rapid decrease in sur- 
face tension with concentration 
(like the B curve of Fig. 3). When 
dropped or sprayed on to an exist- 


ing stable foam, they cause extreme 
and rapid local variations in sur- 
face tension. Since their surface- 
activity is greater than that of 
other substances, they concentrate 
at bubble film interfaces and force 
the liquid away. The film, so 
thinned, is weakened and breaks. 

Foam formation is, as discussed 
earlier, not just a matter of low 
surface tension alone. Antifoam 
agents must produce low surface 
tensions but cannot readily produce 
stable foams themselves. Chemical 
foam control is an essentially com- 
petitive process. The defoamer 
monopolizes the surface layer but 
does not support foam formation. 
In doing so it keeps away other sur- 
face-active agents which can pro- 
duce persistent foams. 

A summary of important anti- 
foam agents and their recommended 
applications is presented in the ac- 
companying tabulation. 


Putting Foams to Work 


Useful foams include those used for fire-fighting; foamed 
plastics; and foams for separating solids and some solutions. 


We have seen some of the 
troubles caused by foams and some 
of the methods used to prevent or 
destroy them. Foams also have a 
number of beneficial roles in the 
chemical process industries. Un- 
fortunately, these have generally re- 
ceived a much smaller share of at- 
tention. They include chemical fire 
control, foamed plastics, and foam 
separations. 

Separation by foaming is cer- 
tainly worth the chemical engineer’s 
examination. It offers a technique 
which can well supplement present 
methods of separation and recov- 
ery. It will be dwelt on in some 
detail later. The other applications 
noted are less directly concerned 
with chemical engineering and will 
be only briefly mentioned here. 


Fire-Fighting Foams 


Foams offer an extremely effec- 
tive means of fighting fires, par- 
ticularly those involving liquids, a 
type often encountered in chemical 
operations. 

The foam provides for oxygen 
elimination and temperature reduc- 
tion through the action of one 
agency. Furthermore the ingredi- 
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ents for preparing foams and 
equipment for handling them are 
common to the normal materials en- 
countered in chemical plants, offer- 
ing some operating and mainte- 
nance conveniences. 

Fire-fighting foams include both 
chemical and mechanical types. In 
all cases the stabilizer is the key, 
providing for persistence and effec- 
tiveness of the blanket. Chemical 
foams generally produce hydrated 
aluminum oxide which, in combina- 
tion with an organic stabilizer of 
some type, provides a rigid, per- 
manent foam. Mechanical types, or 
“air foams,” need some foaming 
agent which is dissolved in the 
water base. 


Foamed Plastics 


Plastic foams (“expanded plas- 
tics”) are a special case; once the 
resin has set the foam structure 
is permanent. A uniform, low- 
density material results, with ex- 
cellent mechanical, thermal, and 
electrical properties, quite different 
from those of the unexpanded poly- 
mer. 

In plastic foams the primary con- 
cern is even dispersion of foaming 
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gas throughout the mass. As a re- 
sult chemical blowing agents are 
commonly employed. These gener- 
ate gas throughout the mass by 
means of a suitable reaction me- 
chanism and produce the desired 
uniformity of structure, 

Foaming agents include those in 
which (1) CO, is given off from 
some condensation reaction, (2) N, 
is evolved from thermal decomposi- 
tion of a chemical additive (blow- 
ing agent) in the mix, or (3) steam 
is produced by a highly exothermic 
reaction. It is also possible to whip 
air or inert gases into the mass by 
agitation. In other cases air or a 
volatile solvent is forced into the 
polymer under pressure after which 
a reduction in pressure or increased 
temperature causes foaming. 


Foam Separations 


It is certainly not news to point 
out that fluid mixtures can be sep- 
arated by foaming them. People 
have used this technique from time 
to time, particularly in the labora- 
tory, but so far the only major 
commercial application is in min- 
eral dressing for the separation of 
valuable material from gangue. 
The technology of froth flotation is 
well developed. However, it is not 
directly in the province of chemical 
engineering, and so will be treated 
only briefly here. 

It is also quite possible to frac- 
tionate homogeneous solutions by 
foaming, an art which still awaits 
an industrial role. This should not 
be long in coming for it offers a 
technique particularly appropriate 
for separating mixtures which con- 
tain complex, non-volatile, and heat 
sensitive molecules, 

More and more chemical process 
applications involve substances of 
this type. Mixtures of natural prod- 
ucts, pharmaceuticals, polymers 
even certain petroleum components 

are particularly amenable to 
foam separation and this new ap- 
proach will be described in more 
detail here. 

Foam separation is at least quali- 
tatively similar to other procedures 
such as distillation, extraction and 
adsorption. In these another phase 
is produced or introduced which 
will preferentially accumulate one 
or more components. If the foam 
is considered as another “phase” 
(perhaps “pseudo-phase” would be 
more accurate), the analogy is 
clear. 





Photo by Bernard Hoffman. Courtesy of Hercules Powder Co 


ACTION of rosin amine derivative flotation agent shown by high-speed photo 
(about 1,000 « as reproduced). Particles to be floated have their surfaces modi- 
fied by selective action of amine, attach to air bubbles, collect in froth. (Fig. 4) 


Froth Flotation 


Foam or, as mineral engineers 
prefer to call it, froth flotation, is 
widely employed for the separation 
of ore particles from gangue and 
debris, It is particularly useful for 
concentrating finely ground feeds 
which cannot be handled by hy- 
draulic classification. 

Froth flotation depends upon the 
action of chemical additives which 
modify the surfaces of one frac- 
tion of, the particles and leave the 
others essentially unaltered. If the 
mixture is then foamed, the par- 
ticles with altered surfaces attach 
themselves readily to rising air 
bubbles and collect in the foam or 
froth where they can be continu- 
ously skimmed away. 

This action in froth flotation is 
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shown photographically in Fig. 4. 
Here particles of sand, coated with 
a chemical collector (Hercules 
Rosin Amine D), are being lifted 
out of the mineral mass by air 
bubbles. Some bubbles are carrying 
only a few particles; others are 
covered with aggregate masses of 
the collector-coated silica. 

A foam is needed in order to 
make the separation reasonably effi- 
cient, It would be possible to oper- 
ate in such a way that particles 
were readily collected by rising 
bubbles but no foam would be 
formed. Under these conditions the 
bubbles bursting at the liquid sur- 
face would simply release their 
treasure to be stirred back into 
the bulk suspension. As we have 
seen, the foam provides another 
“phase” to which the collected ma- 


terial is transferred for separation. 
Experimental examinations of 
froths in mineral flotation have 
shown not only enrichment of the 
foam with respect to the remaining 
liquid but also a continual increase 
in concentration of the collected 
mineral up through the foam layer. 
This enrichment is due to drain- 
age. The lower foam layers con- 
tain much more liquid in the sep- 
arating films and it is here that 
the uncollected (reject) material is 
found. Higher foam layers have 
been longer removed from the liquid 
and are therefore better drained. 
The collected particles, however, ad- 
here to the gas-liquid interface and 
are not lost as the intermediate 
liquid drains away. 
This enriching action of a froth 
is shown schematically in Fig. 5. 
In most cases the metallic min- 
eral fraction is the one collected. 
But proper choice of chemical 
agents and operating conditions 
makes it possible also to remove 
non-metallic gangue and debris in 
the froth and recover ore in the 
underflow. The sand flotation op- 
eration shown in Fig. 4 is an ex- 
ample of this. Again, by manipula- 
tion of the system, different ores 
in a mixture can be concentrated. 


Flotation Agents 


Froth flotation requires two es- 
sential agents: (1) “frothers” to 
produce a foam of the right prop- 
erties to act as a_ separating 
medium, and (2) “collectors” or 
“promoters” which selectively 
modify certain particle surfaces so 
that they may be collected by the 
bubbles. In addition, a variety of 
other chemicals is added on occa- 
sion to improve the action of par- 
ticular frother-collector combina- 
tions. 

Some collectors now available 
also produce considerable foam and, 
in a given instance, may not re- 
quire the addition of a_ specific 
foaming agent. 


Flotation Equipment 


Two basic types of flotation units 
exist, as well as a host of modifica- 
tions. Some of the main variations 
are diagrammed in Fig. 6. 

The first of these, called bubble- 
column machines, comprise the bulk 
of currently used equipment. In 
these air is added to the liquid in 
the form of fine bubbles to which 
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particles attach. The methods of 
introducing air are manifold but 
the most common are (1) sparging 
(air agitation through a perforated 
surface) of the liquid-solid mix- 
ture (“pulp”), without mechanical 
agitation; (2) air agitation by air- 
lift action; (3) mechanical agita- 
tion with induction of air bubbles 
by means of a draft tube; and (4) 
mechanical agitation with air in- 
troduced under pressure either 
above or below the impeller. The 
first type has been largely dis- 
placed by the three later types. 

Sketches (a) and (b) in Fig. 6 
present the essentials of the 
sparged and air-lift types. Air, 
under pressure, is blown through 
some dispersion device like a per- 
forated plate, canvas bag, etc., in 
Sketch (a). In the Sketch (b), air 
is blown downward, producing an 
upward air-lift action between a 
pair of baffles. In Sketch (c) air is 
drawn in through a draft tube and 
dispersed into fine bubbles by an 
agitator. If necessary, aeration 
may be increased by maintaining 
the draft tube under air pressure 
(“super-charging”’); or, as_ in 
Sketch (d), compressed air may be 
admitted under the impeller. The 
agitator types offer a number of 
operating advantages and are 
widely used at present. 

The second basic type of flotation 
unit is the “agitation-froth”’ ma- 
chine, now largely displaced by the 
air-lift and sub-aeration machines. 
Here collection was effected by pre- 
cipitating gas from solution di- 
rectly onto the collector-modified 
solid surfaces. This was achieved 
by pressure differences from point 
to point in the mix caused by strong 
agitation. 


Other Flotation Uses 


While ore beneficiation is cer- 
tainly the most important commer- 
cial flotation operation, flotation 
techniques are not limited to this. 
Whenever a suspension of fine 
solids is encountered, foaming of- 
fers a means of concentration. 
Whether it will be better or poorer 
than other applicable methods— 
like settling and filtration—can be 
determined only by the usual cost 
calculations. 

If the mixture contains only one 
solid component, then foaming 
offers no advantage over conven- 
tional methods and can probably 
not compete. On the other hand, 
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where the suspended material in- 
cludes a variety of substances, of 
which only certain ones are to be 
recovered, the foaming technique 
becomes much more attractive. 

Examples of foam concentration 
in other than mineral dressing ap- 
plications are: 

1. Clarification of liquids con- 
taminated with finely divided 
solids—rayon spinning baths, for 
instance. 

2. Separation of sludge particles 
in activated sludge waste treat- 
ment units. 

3. Removal of grain and vege- 
table hulls in flour milling and 
canning. 

4. Water purification. 


Foam Fractionation 


Foaming may be used to sepa- 
rate the components of a solution 
if one—or more—of them is sur- 
face-active. When such a liquid is 
foamed, these components will be 
preferentially adsorbed in the foam 
layer (“foam”) and their concen- 
tration there will be greater than 
in either the residual liquid 
(“foamate”’) or the original solu- 
tion. This is the essence of foam 
fractionation. 

Foam fractionation is, as we have 
seen, particularly effective in sepa- 
rating mixtures containing com- 
plex, heat-sensitive, or chemically 
unstable molecules. In fact it has 
been applied mainly to natural bio- 
logical materials, enzymes for ex- 
ample. 

Probably the classic example of 
foam fractionation is the separa- 
tion of an aqueous solution of two 
“Patent Blue” and “New 
” The blue dye is surface- 
active and concentrates in the 
foam; the red dye does not. A 
violet solution of the two dyes can 
be foamed, using nitrogen as the 
bubble former, to yield a blue foam 
and a red residual liquor, 

A wide variety of materials has 
been separated or fractionated, in- 
cluding fats, fatty acids, and metal 
soaps prepared from fats, crude 
protein mixtures, and enzyme prep- 
arations. So far, however, no major 
commercial application has been 
put forward. 

An important reason for this is 
the almost total lack of “process” 
and “engineering-design” data. 
This situation is rapidly being 
remedied so that foaming can be 
considered as a reasonable approach 


dyes, 
Coccine. 
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. FOAMS 


to the separation of liquid mix- 
tures. 

The fundamental property of a 
foam which commands our interest 
here is that when a liquid mixture 
is foamed, one component is prefer- 
entially adsorbed in the foam layer 
or “phase.” 

Once again Gibbs’ adsorption 
equation offers the only quantita- 
tive measure of enrichment. But, 
once again, the relationship’s util- 
ity for design purposes is severely 
limited by the way in which it was 
developed and expressed. The 
Gibbs equation applies only to a 
static liquid-gas interface in com- 
plete equilibrium with surrounding 
liquid and gas phases. A foam col- 
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FOAM ENRICHMENT occurs in flo 
tation froth as result of drainage of 
liquid down out of foam. (Fig. 5) 
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FLOTATION MACHINES of air-agitated types, using porous medium at left, air-lift principle at right. (Figs. 6a and 5) 
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FLOTATION MACHINES of mechanically agitated types, inducted air at left, supplied air at right. (Figs 6c and d) 


umn does not satisfy this condi- 
tion because of the constant enrich- 
ing action of the rising bubbles. 
Nevertheless it can still be of great 
use in qualitatively predicting solu- 
tion behavior. 

Results typical of those obtained 
in foaming mixtures of isobuty] 
alcohol and water, using water- 
saturated air, are shown in Fig. 
7, the solid curve. The alcohol is 
surface-active; its surface tension 
curve is of the A type in Fig. 2. 
It is therefore positively adsorbed 
and collects in the foam. 

Foam fractionation data may be 
very conveniently presented in the 
“foam-foamate” type of plot illus- 
trated in Fig. 7. 
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Foam Separation Methods 


A foam fractionating device con- 
sists essentially of a vessel or col- 
umn containing the solution to be 
foamed, and a receiving vessel. A 
gas (air, N., CO,, etc.) is dispersed 
in the liquid and the resulting foam 
is collected. The liquid which re- 
sults from the collapsed foam dif- 
fers in concentration from the 
original and residual solutions. 

A great many additional features 
can be added. Reflux of a sort can 
be provided by returning part of 
the collapsed foam to the foaming 
unit. Many people have used a re- 
circulation type apparatus to ob- 
tain data on foam systems but this 


is pointless for an actual separa- 
tion unit. 

Fig. 8 shows a foam separation 
apparatus set up in the laboratory, 
and Fig. 9 a schematic flowsheet of 
a possible commercial design. 

After the initial units for clean 
ing and compressing the gas (Fig. 
9), the gas is saturated with sol- 
vent. This operation is optional, 
of course, depending on the value 
of the solvent and the concentra- 
tion (“foam-foamate’”’) relations 
expected in the system being proc- 
essed, 

As shown, the foaming column is 
set up for continuous operation but 
batches can be handled as well. 
Feed in this case is added directly 
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to the foaming vessel and little 
“stripping” action can be expected. 
Under these conditions, enrichment 
takes place primarily in the foam 
column. Reflux may be arranged 
as shown. 

Finally a “foam-breaker,” usu- 
ally mechanical or thermal (see 
earlier section), is included to col- 
lapse the foam. Its action is com- 
parable to that of a condenser. Sol- 
vent recovery from the exit gas 
may or may not be needed. 

Although air is certainly the 
cheapest, other gases can be used 
in a foam separation unit. In cases 
where undesirable oxidation effects 
can result, the substitution of some 
chemically inert gas may be needed. 

Multiple foam columns have been 
used in series, with the collapsed 
foam from the first column fed to 
the next in line where it is re- 
foamed. This is analogous to the 
common arrangement of a number 
of batch stills in series. Cascade 
arrangements of foam columns 
have often been used. 


Factors in Foam Fractionation 


The degree of separation at- 
tained in foaming is dependent to 
a large extent upon mechanical 
variables. 

Transfer of the surface-active 
components to the gas-liquid (bub- 
ble) interface is not instantaneous, 
Low rates of gas flow and slow 
draining foams are therefore be- 
lieved to give better fractionation, 
on account of the longer time that 
foam bubbles are surrounded by 
solution, 

Since a bubble drains as it rises, 
it enriches those below it in the 
foam column. The mass transfer 
which occurs as bubbles rise in 
counterflow to drainage liquid is 
truly a differential countercurrent 
process like that encountered in 
packed and spray towers. Drain- 
age then provides a form of in- 
ternal reflux, and separation effi- 
ciency increases with an increase 
in the height of the foam column. 

Another interesting feature of 
foam fractionation is also demon- 
strated in Fig. 7. The solid curve, 
previously mentioned, represents 
data obtained for an alcohol-water 
solution foamed with completely 
humidified air. If, on the other 
hand, an air stream of lower 
humidity is used, a curve of the 
type dashed in Fig. 7 is noted. 

How can these differences be ex- 
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solutions on basis of variations in surface activity. (Fig. 8) 
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plained? If the Gibbs adsorption 
equation is valid, the foam should 
always be richer in alcohol than the 
residual solution. Apparently pref- 
erential evaporation of water into 
the unsaturated air stream is re- 
sponsible, 

When the foaming gas is not 
saturated with volatile components 
of the mixture, they will be 
stripped out. In this case water 
the more volatile component—is 
being removed from the solution, 
tending to enrich it in alcohol, 
while at the same time surface ad- 
sorption tends to enrich the foam. 
The two competing processes pro- 
ceed at rates dependent primarily 
on temperature, solution concen- 
tration and degree of saturation of 
the inlet gas. At some point the 
two rates become equal and no en- 
richment is observed. Then foam 
and foamate concentrations are 
equal. 

Thus, in foaming solutions con- 
taining volatile components, vary- 
ing the degree of saturation of the 
inlet gas stream permits a marked 
change in foam-solution concentra- 
tion relationships. Both positive 
and negative enrichment can be ef- 
fectively attained with a surface- 
active agent which should be posi- 
tively adsorbed. 


REPRINTS 
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FOAM FRACTIONATOR flowsheet suggests how commercial unit for separating solutions might be set up. 


Another device which may be 
used is alteration of the tempera- 
ture during foaming. Each sur- 
face-active material has a critical 
foaming temperature above which 
a liquid containing this substance 
alone is unable to foam. Separation 
of one component from a mixture 
of surface-active substances may 
be enhanced if, during foaming, 
the liquid temperature is kept 
above the critical frothing tem- 
peratures of the other components. 
By lowering the solution tempera- 
ture in stages, all components may 
be recovered. 

This method of course is inap- 
plicable if the critical foaming tem- 
peratures of the components are 
almost equal to each other or if 
they are so high as to involve sig- 
nificant heat damage. 

These points suggest that in 
“ases where foam-foamate concen- 
tration relationships are unfavor- 
able, alterations in operating condi- 
tions may be made to permit the 
mixture to be separated by foam- 
ing. Such alterations may include 
temperature and the nature and de- 
gree of saturation of the foaming 
gas with the solvent. 

In batch operation the foaminess 
of a solution will change as frac- 
tionation takes place, since the sur- 
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face-active components, which give 
rise to foam, are progressively re- 
moved. Again this suggests an 
analogy to distillation where the 
boiling point of a batch rises as the 
more volatile component is removed. 

Foam stability may, in fact, be 
used as an indication of the prog- 
ress of separation. A change in 
foam character, like a sudden in- 
crease or decrease in foam height 
at a constant inlet gas rate, is a 
sign that one component has been 
removed from the mixture by the 
foam. 
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1I956 -— Syma mh already working 


A number of plants now make fresh watet 
from salt water using the electric membrane 


process. Here’s how the process looks in terms 


of operation, maintenance and cost. Also, what 


the future holds. 


More Fresh Water Via Membranes 


T. A. KIRKHAM, Ionies, Ine., Cambridge, Mass.* 


An important role in the world- 
wide treating of water supplies for 
many purposes seems in the making 
for ion exchange membranes. 

A number of smaller plants now 
have been operating for more than 
a year. Larger plants are being 
designed. At least one of these 
should go on stream this year. 

What’s significant about electric- 
membrane demineralizers is that 
they convert saline water to fresh 
water, and do it within reason cost- 
wise. In the brackish range (1,000- 
6,000 ppm.), the membrane process 
is pre-eminent. It can demineralize 
water more cheaply than other proc- 
esses can demineralize waters of 
any salinity. 

In the face of rising demand for 
fresh water, conversion of saline 
water assumes increasing impor- 
tance, Partly, this is due to the 
inequitable distribution of rainfall. 
Then, much of the rainfall evapo- 
rates before it can be utilized. A 
large part of the remainder passes 
into the ocean and underground. 

It is from sources such as these 
that a growing stream of saline 
water wiil be tapped for conversion 
to fresh water. On July 9, 1956, the 
New York Times quoted Fred A. 
Seaton, Secretary of the Interior, 
as saying that the Interior Dept.’ 
Office of Saline Water Investigation 


* Meet your author on page 386. This 
article adapted from paper presented be- 
fere American Power Conference, Chicago, 
March ‘56. 


was working on a “tremendously 
important program” to claim drink- 
ing water from the sea or from 
“ £ s 
sources of brackish water which 
are unfit for human and industrial 
use today.” Several different meth- 
ods are under investigation. 


What is the Limiting Cost? 


Basically, conversion of saline 
water to fresh water is one of the 
simplest chemical separation prob- 
lems. Today, there are many ways 
to do this. But to be acceptable a 
process must, of course, offer low 
cost, 

To compare favorably with pres- 
ent-day costs for average house- 
hold water, a process must produce 
fresh water at a total cost of ap- 
proximately 30¢. And this limit 
will prevail whether you are treat- 
ing sea water to remove 290 lb. of 
salt per 1,000 gal., or brackish 
water to remove 29 Ib. of salt per 
1,000 gal. Thus, analysis of any 
treating process must emphasize 
cost, 

Before we discuss the economics 
of the electric-membrane process 
let’s look at how the process oper- 
ates so that we may understand 
what the costs mean. 


Separates Salt From Water 


Fresh water may be produced 
from saline water either by sepa- 
rating the water from the saline 
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solution, or by separating the salt 
from the water to decrease salinity. 

The electric-membrane method is 
the second type. For news of first 
type, see pp. 126-134. 

The electric-membrane process 
operates by use of selective cationic 
and anionic barrier membranes. 
The plastic cation membrane, op- 
erating under a d.c. potential, allows 
positively charged ions such as so- 
dium to pass through. Fixed nega- 
tive groups, distributed evenly 
within the insoluble matrix of the 
membrane, prevent passage of an- 
ions through the membrane. 

The anion membrane is con- 
structed similarly and operates in 
like fashion but is selective for 
anions, 

An individual cell consists of an 
anion membrane and a cation mem- 
brane, separated by spacers to per- 
mit flow of the saline water between 
them. Multi-cell systems have 
cation and anion membranes ar- 
ranged alternately and connected in 
series between a single set of elec- 
trodes. 

When d.c. voltage is impressed 
across the terminal electrodes, the 
ions migrate so that salt content 
increases in one-half the flow 
passages and decreases in the re- 
mainder. The basic multi-cell sys- 
tem can separate a multitude of 
highly ionized constituents from 
non-ionized or slightly ionized con- 
stituents. 
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More Power, More Water 


Selectivity of the membranes is 
high, particularly in the brackish 
water range, Therefore, the ca- 
pacity of the system can be deter- 
mined using Faraday’s Law, re- 
membering that each equivalent of 
current transfers an equivalent 
amount of ions through membrane. 

Input of d.c. energy to the sys- 
tem is proportional to /°R. Resist- 
ance of the system is approximately 
constant for a fixed decrease in salt 
content of the diluting stream 
(stream from which the salt is 
being transferred). Under such 
conditions, production rate or 
throughput of water is proportional 
to the current or d.c. voltage, while 
the power is proportional to the 
square of the current. 
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With this in mind, you can see 
that for a fixed decrease in the con- 
centration of the diluting stream, 
production rate can be changed rad- 
ically by varying the consumption 
of d.c, energy over a wide range. 

Of course, there is a maximum 
d.c. voltage or power input for 
maximum production at a given set 
of concentrations and flow rate. 
Further increase of power input be- 
yond this point decomposes the 
water, reduces efficiency and in- 
creases throughput only slightly. 

If electrode overvoltage losses 
are neglected, the resistance of a 
series of membrane cells is the sum 
of the resistances of the individual 
membranes and flow passages. Re- 
sistance of a flow passage is ap- 
proximately proportional to the 
average concentration of salt solu- 


tion within the flow passage. Ex- 
cept for Donnan diffusion at the 
higher concentrations, resistance of 
a membrane is approximately con- 
stant. 

These resistance characteristics 
mean that at lower concentrations 
a fixed d.c. voltage across the sys- 
tem tends to maintain a constant 
ratio of concentrations between the 
influent and effluent ends of the 
diluting stream. At high concen- 
trations, the system tends to main- 
tain a constant concentration differ- 
ence, between the influent and efflu- 
ent ends of the diluting stream. 

The foregoing correlations of en- 
ergy, throughput and membrane 
area are expressed by the mathe- 
matical relationship: 


(N; — N,) log w (Ni/No) + 

(N; — N,)?/(10)* = 6A U/P 
Since certain assumptions are in- 
herent in the derivation of this 
equation it is considered only an 
approximate relation. 


Membranes Work in Stacks 


Design of an electric-membrane 
demineralization plant is based 
upon a standard membrane unit 
known as a membrane stack. Ap- 
proximately 300 membranes meas- 
uring 18 x 20 x 0.03 in. and a like 
number of plastic spacers the same 
size comprise the stack. Stack has 
a single set of electrodes, 

Over-all height of the stack is 
approximately 30 in. Membrane- 
pair area available for salt transfer 
is about 185 sq. ft. per stack. Flow 
capacity of the stack is 20 gpm. for 
each of the two streams, 

To maintain this rate of flow in- 
volves a pressure drop of 30 psi. 
which is equivalent to an average 
pumping power of 2 kw. per stack, 
or slightly less than 3 hp. 

How membrane stacks are hooked 


Nomenclature 


N, Total dissolved 
water, ppm. 
Total dissolved solids in product 
water, ppm. 

Plant membrane-pair area, sq. ft. 
D.C. energy per unit of water pro- 
duced, kwh. per 1,000 gal. 
Production rate of demineralized 
water, thousands of gallons per 
hr. 

CU)/CNs — No)max. = 25 X 10° 

per 1,000 gal. per ppm. (Nj) ms. 

6,060 ppm. 


feed 


solids in 


kwh. 
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up with auxiliary equipment is 
shown in the adjoining flow chart. 
This illustrates the production of 
28,000 gal. per day of 500 ppm. 
product water from a 1,400 ppm. 
brackish water. 

3efore water enters the mem- 
brane stack it is pretreated by sand 
filtration or a combination of steps 
that may include aeration, settling, 
coagulation, chlorination and sand 
filtration, depending upon condi- 
tions. 

The product or diluting stream 
is passed successively in series fash- 
ion through the two membrane 
stacks. Approximately 40% of the 
salt is removed in each stack. Thus, 
in two-stage operation 64% of the 
salt is removed from the water. 
This corresponds to the maximum 
safe energy input to the membrane 
stacks. For most applications, the 
maximum energy input in this 
range of concentrations is the op- 
timum condition from the stand- 
point of cost. 

Proper demineralization is con- 
trolled by adjusting stepped trans- 
formers and rheostats to regulate 
the d.c. voltage input to the indi- 
vidual membrane stacks. 

The concentrating-stream sides 
of the membrane stacks are con- 
nected in parallel from a closed re- 
circulating loop. That way, a single 
concentrate pump suffices and waste 
water is conserved. 

The concentrate loop is blown 
down and continuously diluted by 
raw feed water. In most cases a 
blowdown rate of 25% or less is 
satisfactory. On the flow chart, you 
will note that concentration of the 
waste stream is 5,000 ppm. 

A separate stream serves the 
electrode compartments at the ends 
of the stacks. All these compart- 
ments are connected in parallel and 
recirculation is employed. 

The electrode stream removes 
dissolved and gaseous products pro- 
duced by chemical reactions at the 
electrodes and it prevents forma- 
tion of basic precipitates in the 
cathode compartment and adjacent 
flow cells. In the second instance, 
a small amount of acid is introduced 
to prevent deposition of scale. 


A Look at the Costs 


Due to the relationship between 
plant size, power consumption and 
throughput (Eq. 1) the investment 
can always be optimized for any 
particular application. 
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. FRESH WATER 


Estimated costs of water, ¢/1,000 gal. 


50,000 gal. 
per day 


Agricultural 10 
Industrial 10-500 
Household 30-500 


Major costs can be classified as 
1) charges that decrease as plant 
size is decreased for a _ fixed 
throughput rate, and 2) charges 
that increase as plant size is de- 
creased for a fixed throughput rate. 
In the first group will be found 
fixed charges on investment (except 
rectification equipment), cost of re- 
placement parts and power for 
pumping. In group two are fixed 
charges for rectification equipment 
and charges for d.c. power. 

For brackish waters, the mini- 
mum total cost per thousand gallons 
occurs where the cost of d.c. power 
is approximately equal to the sum- 


5,000,000 ga 
per day 


500,000 gal 
per day 


3 05-3 
2-100 2-8 
30-100 20-60 


mation of charges under classifi- 
cation (1). However, it is not pos- 
sible to balance these factors under 
present conditions. 

At present prices, the fixed 
charges for (1) range from 15¢ to 
25¢ per 1,000 gal. per stack. It is 
physically impossible to use any- 
where near an equivalent value of 
power for most brackish waters. 

For example, the plant shown in 
the flow chart has a fixed charge 
of 43¢ per 1,000 gal. in the range 
of 100,000 gal. per day. The stacks 
consume approximately 8 kwh. per 
1,000 gal. At 1¢ per kwh., the plant 
is far from the optimum power in- 
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FRESH WATER... 


Costs to Demineralize Saline Water 
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put where the cost of power would 
balance the fixed charges. 

If it were possible, the optimum 
would dictate a plant approximately 
2 the indicated size. Then total cost 
per 1,000 gal. would be 25¢ rather 
than 46¢. 

The size of a membrane plant 
and the total power consumed as a 
function of the total dissolved solids 
in the feed and product waters are 
presented on p. 187 for maximum 
input of power. The correlation of 
power consumption corresponds to 
5-7 kwh. per 1,000 gal. per 1,000 
ppm. of solids removed, The size of 
plant, given by the curves, can be 
converted directly into number of 
membrane stacks. 

Dollar investment is given by 
curves, The total cost of water per 
1,000 gal. for the case of maximum 
power input and minimum invest- 
ment is shown above. 

The investment plot can be util- 
ized directly for any concentrations 
of feed and product waters. Figure 
was prepared for the case of 500 
ppm, product water but can be used 
for any concentrations, realizing 
that the costs will be high by a 
maximum of 20%. Assumptions 
used in preparing these plots were: 

1) Investment is amortized over 
25 yr. at 3%. 

2) Anodes are replaced yearly. 

8) One-third of the membranes 
are replaced each year. 

4) Maintenance materials for 
nonstack components cost 2% per 
year. 

5) Operating and maintenance 
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Total plant investment,millions of dollars 


labor is 100 man-hr. per stack per 

yr. 

6) Energy costs 1¢ per kwh. 

The investment figures include 
materials, direct labor, building, 
auxiliary services, engineering and 
construction supervision, Excluding 
the energy to the rectifier and 
stacks, the approximate breakdown 
of cost per 1,000 gal. is: 

4/1000 eal. 
per stack 
6.5-10.0 
3.6- 6.1 


Percent 


42-46 
23-28 


Membrane replacement . 

Investment amortisation . 

0 ting and maintenance 
T... ; 

Replacement parts 

Pumping power.......... 


Replacement of membranes is the 
greatest single cost item. Less ex- 
pensive membranes and lower re- 
placement rates can be expected to 
reduce significantly the operating 
costs of membrane plants. 

Total costs vary from 20¢ per 


1,000 gal. for a 40% single-stage 
operation in a 1.4 million gal. per 
day plant to $1.33 per 1,000 gal. for 
92% 5-stage conversion in a 28,000 
gal. per day plant. Energy to the 
stacks accounts for 38-25% of these 
costs, depending upon the number 
of stages. 

Based on a 1954 study, maximum 
cost of water for municipal use is 
88¢ per 1,000 gal. and for irrigation 
water 12¢ per 1,000 gal. 

Except for special crops of an 
extremely valuable nature, use of 
the electric membrane to produce 
irrigation water is not feasible 
today. For household uses, how- 
ever, the electric membrane process 


can demineralize saline waters at 
total costs approximately equal to 
or less than costs for producing 
water in many parts of the United 
States and the world today. 


Present and Future Plants 


By early 1956, eight electric 
membrane plants had been con- 
structed and operated. A consider- 
able number of new plants will 
start operating during 1956, 

Some comments on the plants 
listed in Table II will explain some 
of the special features and condi- 
tions prevailing at each installa- 
tion. 

Plant 1 was the first successful 
installation. It operated essentially 
unattended and was instrumented 
to shut down and sound a warning 
if an abnormal condition developed. 
Located on the shore of Cape Cod, 
this plant required a startup and 
servicing call every 2-3 weeks. Be- 
cause the plant was experimental, 
operation was discontinued in the 
spring of 1955. 

Plant 2 produces drinking water 
for a mining camp of 150-200 men. 
Operation of the unit has been 
largely unattended. 

Plant 3 is a mobile unit supply- 
ing fresh water for an exploration 
crew of 30 men. 

Plant 4 is the first so-called con- 
tinuous plant. Due to fine coopera- 
tion rendered by the Texas Electric 
Service Co., this plant has supplied 
basic design information. 

Plant 5 is a mobile unit operated 
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Roster of Installed Electric Membrane Units—Table Il 


Operator 
and Location 


lonics, Inc. 
Eastern Seaboard 

Plant A‘ 

Plant B* 

Texas Elect. Service Co. 
Wichita Fails, Tex. 

Department of Interior 
Buckeye, Ariz. 
Miller, S. D. 

Bahrain Petroleum Co 
Bahrain 

Bureau of Yards & Docks 
Calif, 

U. S. Air Force 


Texas Tower #2 11/55 


1 All figures are averages. * B—Batch. 
disclosure. 5 TDS—Total dissolved solids. 


for about 10 months under the 
joint direction of Ionics, Inc., and 
the Dept. of Interior. Some of the 
major contributions. to improve- 
ment of the electric membrane 
process came from the Dept. of 
Interior tests. Direct labor require- 
ments used in the cost evaluation 
were obtained from these tests. 

Plant 6 is the most modern of 
the plants now operating. It is the 
first continuous commercial plant 
and has been on stream more than 
90% of the time during the first 
seven months. The 30,000 gal. per 
day output supplies several thou- 
sand people in a hot arid Middle 
Eastern town with 60% of their 
fresh water. Operation has been 
so satisfactory that a three-fold 
expansion is now underway. 

Plant 7 is the first of two pilot 
plants now under evaluation by the 
laboratories of the Bureau of Yards 
and Docks. 

Plant 8 is on the first of the 
Texas Towers located off the New 
England coast as an off-shore radar 
station. As the first commerical 
sea water unit, it is supplying part 
of the fresh water needed by the 
60-man crew. 


Factors That Affect Operation 


During operation of the forego- 
ing plants over the past two years, 
many important facts and solutions 
to problems were uncovered, A few 
are worth mentioning in detail. 

Solids Removal—Because the flow 
passages within the membrane 
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Type 
of of of 
Plant * 


Total 

Hours 

Oper- 
ation 


Feed 


ppm. 
TDs § 


Purpose Source 


Plant® Water 


5,300 
6,900 
3,000 


32,000 
2,400 
2,000 


Ocean 
Well 
Well 


4,500 1,700 


740 4,000 
540 2,000 


5,000 3,150 


x 1,500 
P 1,000 


C— Continuous. Experimental. 


stack are narrow, any significant 
amount of suspended solids must be 
removed from the feed water. 
Organic solids form a slimy coat- 
ing on the membrane surfaces. 

Suspended silt or sand in deep- 
well water should be removed by 
settiing or filtration. Colloidal ma- 
terial suspended in surface water 
requires coagulation and sand fil- 
tration. For less than 20 ppm., di- 
atomite earth filtration is satis- 
factory. 

Bacterial Growth — Membrane 
stacks serve as breeding grounds 
for many types of bacteria found 
in non-sterile water. Pre-chlorin- 
ation to maintain residual chlorine 
content in the product water has 
solved the problem. 

Iron Fouling—Waters containing 
0.3 ppm. or less of iron have been 
demineralized over operating pe- 
riods of thousands of hours without 
pretreatment. Where iron content 
is 1.0 ppm. or more a brown slime 
deposits on the membranes, Even- 
tually, it may affect performance of 
the system. Therefore, it should be 
removed by oxidation and filtra- 
tion. 

Sulfide Fouling—In the Middle 
Kast, waters were encountered that 
contained large amounts of iron 
(5 ppm.) and hydrogen sulfide (60 
ppm.). Untreated water deposited 
an adherent, black, glossy film 
which could be removed from the 
membranes only by chemical treat- 
ment, Under these conditions, many 
membranes became brittle and rup- 
tured, 
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3,500 175 
32,000 500 


P—Commercial Production. 


. FRESH WATER 


Total 
Energy 
Cc 


Plant 
Mem- 
brane 
Pair 
Area, 
Sq. Fr. 


Pro- bc 
duction Power 

Rate, Demand, 

Gph. Kwh, 


17 100 
100 75 
200 125 


1,200 500 


1,000 


937 
75 106 
60 375 


* Customers prefer non- 


Feed water of this type was pre- 
treated by direct chlorination and 
filtration. A large installation would 
rely on aeration-settling to reduce 
the chlorination-filtration load. 

Scaling—Most brackish waters 
are supersaturated in calcium car- 
bonate and many are close to being 
saturated in calcium sulfate. Nor- 
mally, there is no scaling on the 
membrane surfaces that bound the 
diluting stream. However, calcium 
carbonate scale does form on the 
membrane surface facing the con- 
centrating stream. 

Sulfuric acid fed continuously to 
the blowdown stream reduces the 
concentration of bicarbonate ions 
and prevents formation of scale. 
The pH of the diluting stream is 
not affected; that of the concentrat- 
ing stream is changed about 0.5 pH 
units. 

Consumption of acid runs about 
1 lb. per 1,000 gal at a cost of 1 or 
2¢ per 1,000 gal, 

Sealing by calcium sulfate has 
been less serious and can be con- 
trolled completely by adequate blow- 
down, Continuous operation is pos- 
sible when the blowdown stream is 
approximately 20% supersaturated 
with calcium sulfate. When the 
sulfate does precipitate, it forms 
a non-adherent solid which is re- 
moved easily by flushing out the 
unit. 


REFERENCES 

1, Gillland, FB. BR., 
2410-2422, 1956 

2. Third Annual Report, “Saline Water 
Conversion Program,” p. 2, 1% 
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Here are some ways 
to turn hindsight into fore- 
sight and avoid maintenance 
headaches imposed by im- 


proper design. 


HEN you produce a marginal 

product under competitive 
sales pressure, you must keep all 
costs at a minimum per unit of 
product. 

In many cases, the manufactur- 
ing cost, excluding maintenance, is 
fixed for any given product output. 

That’s where maintenance cost 
becomes a mighty important factor, 
For in most cases, it varies with 
design, type of equipment and proc- 
ess. And how it varies can deter- 
mine whether those dollars trick- 
ling into maintenance expense grow 
sufficiently large to drop you into 
the red. 

If you design with an eye 
to maintenance, you actually do 
an economic analysis. Even so, 
there are instances where no addi- 
tional expense is entailed. Such is 
true where lower maintenance is 
achieved through careful selection 
of equipment and materials, better 
layout of equipment and plant and 
adherence to good construction 
standards. 

Should design for lower main- 
tenance-cost result in greater ex- 
penditure of capital, it must be well 
qualified and justified on the basis 
of lower unit-cost for product man- 
ufactured. Decreased cost of main- 
tenance must be weighed against 
increased cost of installation. And 
you should keep in mind that good 
design and sound practices can 
shrink maintenance costs without 
boosting new project and installa- 
tion costs. 

Consideration of maintenance 
should be one of the prime design 
factors along with capacity, cost, 
etc. Yet, too many jobs are turned 


* Meet your authors on page 388 





Alert Design ... Check Your Trouble Spots Here 


LEONARD SCHWAB and 
B. G. EARNHEART, 
Monsanto Chemical Co., 
Texas City, Tex.* 


out with little consideration given 
to maintaining the item, unit or 
equipment economically over the 
many years of estimated life. 

Designing for maintenance is not 
difficult. Most engineers know the 
basic principles. And the search for 
sounder principles has _ brought 
closer coordination between design 
and maintenance groups to effect 
better operating flexibility, better 
interchangeability and more “on- 
stream” hours with less main- 
tenance. 

When you are designing a unit 
and are trying to consider the 
maintenance factor, place yourself 
in the position of the maintenance 
department. Ask a few questions 
(see adjoining list) about what will 
have to be done when maintenance 
work is required on that particular 
part of the unit. Many of these 
questions will ring a familiar bell 
for a number of operating and 
maintenance men. 


Start With Underground 


First, consider underground work 
—foundation, sewers, piping. It 
may cost a little more to install 
your underground so that it can be 
maintained. But, if you recall past 
jobs you'll probably agree almost 
every one has cost well over what 
you thought it should. 

Next, take a look at your struc- 
tures and buildings. Have you ever 
heard of a structure or building 
collapsing because it was underde- 
signed? But, you have seen them 
so jammed with equipment and pip- 
ing that you couldn’t walk through 
them, much less have room to work 
in the space. (Continued next page) 
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Underground 

Do all the underground piping and 
sewers avoid passing under slabs 
and foundations ? 

Are there enough cleanout points? 

Are floor drains trapped in case 
someone ties into a sanitary sewer 
on down the line? 

Can line be excavated for repair or 
replacement without losing part 
of the foundation around it? 

Can the sewer or line be blocked off 
and purged of explosive or dan- 
gerous gases so that maintenance 
work can be done? 


Structures and Buildings 

Is there enough room to permit 
work around the equipment? 

Have structural members been lo- 
cated over equipment for hoists? 

Is there enough aisle space for mov- 
ing equipment? 

Has sufficient work room been pro- 
vided around exchangers to per- 
mit rodding, drilling and retubing 
in place? 

Piping 

Is arrangement so complex and 
compact that you can’t install 
blinds, operate valves, or make 
repairs and welds? 

Does the piping block the aisle and 
work area needed for removing 
and repairing equipment? 

Do you have head knockers? 

Can you get to:valves to operate, re- 
place or repack them? 

Do pipelines have flanges for in- 
stalling blinds to isolate sections 
of the pipe? 

Are there connections for depres- 
suring, flushing, venting or 
steaming out? 

On insulated lines, is there suffi- 
cient space for working on these 
or adjacent lines after the insula- 
tion is installed? 

When or where should block valves 
be installed on lines that branch 
off service and utility headers ? 

Do valves and fittings meet your 
standards for face-to-face dimen- 
sions? 

Where have you located your con- 
trol valves? 

Is a scaffold needed to reach them? 

Is there a bypass around them? 

While on bypass, is there a bleeder 
to depressure the valve for 
maintenance ? 

Is the bypass above the valve, so 


that the mechanic can use it te 
lower the valve to the ground? 


Equipment 

When purchasing equipment, how 
much consideration is given to its 
maintenance ? 

How easy is the unit to disas- 
semble? 

How critical are dimensions and 
clearances on reassembly? 

On mechanical seals for pumps, can 
seal be adjusted properly or re- 
placed easily? What piping is 
needed for good seal operation? 

What type of exchangers should be 
used? 

When should exchangers be oper- 
ated in parallel? 

Have provisions been made for re- 
moving and reinstalling overhead 
condensers in the top of towers? 
Also, for testing efficiently; re- 
tubing in place? 


Lighting 


Is lighting adequate for 
maintenance? 


night 


Insulation 

Do you paint under insulation, tem- 
perature permitting, to prevent 
corrosion? 

Does the flashing used on tanks, 
towers, etc., protect well? 

What type of insulating materials 
have been specified? 

Do the maintenance men object to 
working with it? 

Will it stand the abuse from men 
walking on it? 


Painting 
How much money is spent in your 
plant for maintenance painting? 
Do you consider it excessive? 
How much of the cost could have 
been cut if galvanizing had been 
used on the original installation? 


Flexibility 

Is flexibility required in new unit? 

How much flexibility justified? 

How many heat exchangers within 
plant or unit can be identical? 

Does the equipment on a high bid 
interchange with that already in 
service? if so, does the price dif- 
ference justify its selection? 

If equipment offered does not match 
installed equipment in size and 
design, can specification be 
changed so that it does? How 
much will price change? 
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ALERT DESIGN... 


Many maintenance men have had 
to clean or retube an exchanger 
where there is no access to the end, 
or where there ia no room to use a 
rod long enough to reach through 
the bundle. When equipment is 
being located, the possibility of the 
exchanger fouling or corroding 
must be considered. Necessary 
work room must be provided for re- 
moving the exchanger for repairs 
or replacement. 

These considerations apply to 
any piece of equipment, for most 
units will require maintenance 
work at one time or another. 

There are occasions when con- 
siderations of this type lead to ex- 
pensive installations. In such cases, 
the economics must be weighed. 

However, remember that numer- 
ous details considered during 
original design can prevent main- 
tenance nightmares, at little or no 
more cost than a less desirable, 
alternate method of installation. 


Piping a Major Factor 


In the modern chemical plant, 
piping plays a major role. It has 
been said that it takes 10 to 20 
years to develop a top-notch piping 
layout man. 

This is understandable consider- 
ing the complexity of piping ar- 
rangements. No effort will be made 
to detail this part of the subject, 
since it is a field by itself. 
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There a few items, however, 
which would make the life of a 
maintenance engineer much easier. 
We feel that the dollar sign on 
original construction plays too 
large a part in the decisions on pip- 
ing design. In most cases after a 
year or two of operation, and at 
extremely high maintenance cost, 
this policy leads te rearrangement 
of the piping and installation of 
extra valves, flanges and drains 
needed for maintenance, 

A question which probably never 
will be settled is the location of 
block valves on lines branching off 
service or utility headers. For 
economic reasons, the design people 
want very few. On the other hand, 
for convenience and to prevent 
downtime operations and mainte- 
nance want one at each take-off. 

Each case must stand on its own 
merit and be justified. The design 
engineer should consider the num- 
ber and magnitude of shutdowns 
which will be required during the 
life of the system for repairing 
leaks or tieing-in other lines. Then, 
he may be more inclined to install 
a few more block valves. 

Sometimes, in the use of alloy 
pipe an item is specified which does 
not conform to standards. Just 
remember when you do it, that you 
may be stuck with it. At some 
future date, additional downtime 
may be necessary to change and 
rework the piping. 





Eye Equipment for Maintenance 


When a new piece of equipment 
is purchased, how much attention 
is given to its maintenance? How 
much time and money will be spent 
training mechanics to make re- 
pairs? 

Some pieces of equipment were 
not designed to be taken apart and 
repaired. When maintenance is re- 
quired, the cost and downtime are 
excessive. 

Sales engineers have been heard 
to state that so-and-so has the same 
equipment in his plant and it has 
been maintenance-free since instal- 
lation one or two years ago. 

With all due respect to the sales 
engineers, they are trying to sell 
their equipment and are telling the 
truth, as far as they know. How- 
ever, how many times have security 
restrictions prevented you from giv- 
ing the vendor anything but a fa- 
vorable report on his equipment? 
Surely, there are numerous cases 
when very few of the operating 
and maintenance problems get back 
to the vendor, unless the company 
is unable to solve them within its 
own organization. Once a piece of 
equipment starts operating, the 
sales engineer knows nothing about 
it except what you want to tell him. 

On equipment, one item to con- 
sider is the replacement of units 
where maintenance is expected to 
be heavy. Buying a spare cylinder 
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for a compressor or a rotating 
element for a pump may be expen- 
sive. But downtime often can be 
cut to a minimum by exchanging 
a complete unit on a piece of equip- 
ment. Then the unit can be re- 
paired and made ready for the next 
repair job while the plant is op- 
erating. 

Mechanical seals are used widely 
today. More and more, pump and 
compressor manufacturers are de- 
signing their equipment for adap- 
tation to this type seal. 

All too often the only thought in 
the purchaser’s mind is: Can a 
mechanical seal be installed? One 
look at the adjoining equipment 
checklist will show you some other 
considerations. 

Exchangers are another con- 
troversial item. In a chemical plant 
it is extremely difficult, if not im- 
possible, to know the exact service 
conditions for the exchanger. It 
seems as though the impossible al- 
ways happens. Polymer or sediment 
gets to the shell side of a fixed 
tube bundle or reboiler, or forms 
on it, or the tubes foul when they 
shouldn’t. 

There is no crystal ball capable 
of predicting the service required. 
Our only suggestion is to make a 
more thorough check of anticipated 
operating conditions. 

A few things that can be checked 
are tube arrangement and spacing 
on a removable bundle so that it 


can be cleaned if outside of tubes 
become fouled; connections for acid 
cleaning or testing in place; design 
for retubing with minimum ex- 
pense, 

Overhead condensers quite fre- 
quently are located in the top of 
towers. Again, see the checklist 
for points to remember. 

Some heat exchanger units have 
been built into towers so that they 
cannot be retubed without cutting 
the tower into three pieces to re- 
move the reboiler section. 

Are your installations well lit 
for night maintenance work? In 
the modern chemical or petrochem- 
ical plant, maintenance crews work 
around the clock along with op- 
erations. At best, lighting for night 
work is poor and could stand con- 
siderable improvement, 

While you are at it, add enough 
110- and 440-v. outlets for exten- 
sion lights, power tools and welding 
machines. The cost of a few tem- 
porary installations will exceed 
original installation cost by far and 
be more dangerous. 

Take a look at specifications for 
insulation and ask a few questions 
about your insulation work. Most 
of the questions raised in the check- 
list cost additional money. Each 
insulation job must be considered 
separately and its cost justified, 

How about painting costs? In 
some cases, you may find galvaniz- 
ing will help cut costs. But gal- 
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vanize only those items where 
painting will make costs soar, 
Some painting costs will be ex- 
cessive because of the nature of the 
items; others because of “accessi- 
bility.” Some items to consider are 
metal window frames; floor plates 
and gratings; handrails; stairways 
and platforms on self-supporting 
towers; and miscellaneous struc- 
tural steel in out-of-the-way places. 


Design Must Consider Safety 


So far, all our remarks have been 
aimed at maintenance costs. One 
thing you must be sure to consider 
is safety of personnel and equip- 
ment, 

Numerous small items which per- 
tain to safety are left for mainten- 
ance men to detect after startup. 
Many of these can be corrected at 
the design stage by remembering 
that anything concerned’ with 
safety for personnel or equipment 
will be sure to benefit maintenance 
as well as other associated groups. 

Here are some of the small items 
we have in mind: Install relief 
valves on the discharge of all com- 
pressors and positive displacement 
pumps; use critical orifices rather 
than valves on equipment oil lines; 
have low-oil-pressure cutoffs on 
large equipment; include safety 
switches to prevent startup of 
equipment until conditions have 
been met for cooling water, air 
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purges or lube oil; be certain there 
are sight glasses in cooling water 
and lube-oil lines; have a small ro- 
tameter on air purge lines to non- 
explosion-proof equipment; provide 
a temperature point on the main 
bearings of large equipment; pro- 
tect the workmen by lockouts on all 
moving equipment, belt and cou- 
pling guards, gage glass protectors, 
access platforms, valve chain-wheel 
operators, and numerous others. 


Provide for Flexibility 


Your first thoughts about flexi- 
bility may visualize attaining it 
through small, duplicate units. It 
is management’s job to decide if 
that type flexibility requires large 
investments. 

Within the over-all design, think 
about things which can provide 
flexibility, and how they may affect 
the maintenance and cost of the 
units. Duplication of small parts 
of an operating unit may mean less 
unit downtime as a whole, but may 
require more operating personnel 
and more equipment to maintain. 

Therefore, first you should evalu- 
ate items from the standpoint of 
investment, operating cost and 


maintenance cost as opposed to the 
insurance for continuity of opera- 
tions. Then you are better able to 
justify standby units and spare 
critical items. 

Now look at design considera- 
tions that may require a different 


approach. For example, say that a 
unit will require a large quantity 
of heat exchangers. These exchang- 
ers should be designed for possible 
interchange with existing units 
either to minimize the cost of a 
permanent standby unit or to re- 
duce the number of spare units. 

How many places within the 
plant can you use duplicate ex- 
changers? Would there be any ob- 
jection to two smaller but more 
popular exchangers rather than one 
big “one-of-its-kind” unit? If such 
design were practiced more often, 
there would be less downtime when 
an exchanger fouled and less capi- 
tal invested in spares. 

Another point to consider in the 
design of heat exchangers, tanks, 
towers, separators, etc., is to favor 
interchangeability rather than the 
pleasing look of symmetry. How 
many examples can you think of 
where two items are similar but 
designed “opposite hand?” In most 
cases, this can be avoided with little 
or no additional installation cost. 

Often small parts of the par- 
ent unit are sufficiently differ- 
ent to make troublesome their 
adaptability to similar units. An 
outstanding example is slight dif- 
ference in nozzle length and loca- 
tion on the shells of two similar 
heat exchangers. This can be 
remedied easily by revising con- 
necting piping to make all units 
identical and obtain flexibility 
through interchangeability. 

















A large degree of flexibility in 
chemical plants can be derived by 
properly selecting pumps, motors, 
turbines and similar rotating equip- 
ment. In too many cases, a plant 
will seem to be a proving ground 
for new and different brands of 
equipment. 

Remember, though, that experi- 
mentation is the root of success. 
Firsthand results of trial and error 
assure equipment quality, efficiency 
and trouble-free service. 

Many times during design, price 
advantage is the only measure used 
in selecting equipment. Take a 
process pump, for example. Assum- 
ing that all bidders base their 
prices on purchaser’s specifications, 
the purchaser normally will choose 
the lowest bid. But in doing so he 
should review interchangeability 
with existing equipment. If it isn’t 
possible perhaps equipment on one 
of the higher bids can be inter- 
changed. Or the specification on a 
low bid may be capable of revision 
without too much cost penalty. 

In so many cases, minimum class 
or size of equipment is chosen be- 
cause the smaller sizes usually cost 
less than larger sizes. This can 
lead to a great variety of sizes of 
like equipment, made by the same 
manufacturer. 

The problem might be compared 
to that confronting a storekeeper 
who stocked a variety of shirts by 
“number sizes” when his competitor 
stocked “small”, “medium,” and 
“large.” In the case of chemical 
plant equipment, this would mean 
that some items should be over de- 
signed purposely in order to fall 
within “fewer size” categories. 

The advantages in this method 
of design would again be greater 
flexibility through greater inter- 
changeability. Cost for spare parts 
inventory would be reduced also. 
Justification of spare units would 
be simpler and even certain per- 
manently installed, spare, standby 
units might be eliminated. 

A final word about price. Bid 
price alone is not the cost of new 
equipment. Cost is also a function 
of the product manufactured, cost 
of maintenance, installation cost 
and spare parts inventory cost. 

And a final word about designing 
for maintenance. To show the 
greatest benefit, it calls for close 
cooperation and exchange of ideas 
and problems between men from 
operations, maintenance and de- 
sign. 
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Remote Operations in U-235 Processing 


CHARLES A. ROHRMANN, G. E. Hanford Atomic Products Operation, Richland, Wash.* 


Many and complex are the prob- 
lems encountered in large scale 
chemical processing for uranium 
and plutonium recovery from atomic 
reactors. 

With the promise of widespread 
development and application of nu- 
clear power, an increasing number 
of chemical engineers will come into 
contact with these problems. 

The General Electric Co. oper- 
ates, through its Atomic Projects 
Division, the Hanford facilities 
near Richland, Wash. Included here 
are chemical process plants where 
uranium and plutonium are sepa- 
rated and purified from spent re- 
actor fuel. 

A number of novel chemical 
equipment designs are incorporated 
in these plants of particular in- 
terest to chemical engineers. 


* Meet your author on page 390. 


But before we describe this 
equipment, you should have a clear 
understanding of why these plants 
are required, and what they do. 


Uranium Irridiation 


Uranium for use in plutonium 
manufacture is a highly purified 
material containing the two iso- 
topes as found in nature: about one 
part U-235 to one hundred and 
forty parts of U-238. 

In a reactor U-235 fissions, giv- 
ing rise to fission products, and at 
the same time creating neutrons 
which maintain a chain reaction 
and convert U-238 to plutonium. 

The reactor operation, to be self- 
sustaining and to produce pluto- 
nium, must produce enough neu- 
trons from the fission of the U-235 
isotope to provide for: (1) absorp- 
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tion in the U-238 isotope producing 
plutonium; (2) absorption in more 
U-235 isotope to cause fission for 
the production of additional neu- 
trons and (3) also sufficient extra 
neutrons to allow for losses in the 
reactor structure and contents and 
in neutron absorbing impurities 
which exist in the metal, in the 
reactor matrix and in elements 
which are themselves produced from 
the fission of U-235. The U-235 
which enters into the fission process 
is converted to essentially an equiv- 
alent weight of fragments, the fis- 
sion products. Eventually these 
fission products build up to a point 
where the reaction is no longer self- 
sustaining. They then have to be 
removed, 

The products are isotopes of 
about forty elements distributed 
about the central portion of the 
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URANIUM PROCESSING ... 
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JUMPER has remote connector at each end of a length of pipe. Connector heads fasten to wall and vessel nozzles. 


periodic table. Fortunately, how- 
ever, the largest fraction is either 
stable (non-radioactive) or has a 
half life so short that in the time 
between irradiation and further 
processing it decays to stable iso- 
topes. 

Thus after an aging period just 
a relatively small portion of these 
fission products remain radioactive. 
Thie small portion then presents 
essentially all of the problems of 
radioactivity encountered in the 
separation processes. The radio- 
active products include isotopes of 
the chemically unreactive noble 
gases such as xenon, the isotopes 
of biologically important elements 
such as iodine and other elements 
which are of concern because of 
their chemical properties, concen- 
tration, half-lives or their substan- 
tial contribution to the total activity 
spectrum, 

After irradiation of the uranium 
in the reactor—to build up the plu- 
tonium content—the metal is dis- 
charged and stored for a period to 
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minimize concentration of isotopes 
of shortest half-lives and to let sub- 
stantially all of the residual nep- 
tunium decay to plutonium.” 


Separations of Products 


After the aging period, the ir- 
radiated uranium is ready for treat- 
ment by the separation processes. 

The recovered uranium, which 
still contains appreciable U-235 iso- 
tope, must be subsequently proc- 
essed by normal industrial tech- 
niques, including manual handling. 
Therefore, the purification require- 
ments are extremely rigid; in fact, 
are probably not approached by any 
existing industrial process, 

The radioactive fission products 
which exist in irradiated metal in 
amounts of the order of parts per 
million and less are reduced to lev- 
els of about one part in ten million 
parts originally present. Because of 

° Capture of a neutron does not immedl- 
ately form plutonium. Instead U-239 forms, 


then this decays to neptunium, which de- 
cays to plutonium. 


its extreme biological toxicity, the 
plutonium in the uranium must also 
be similarly reduced. 


Design of Buildings 


The process buildings contain 
equipment separated from the op- 
erators and environs by several feet 
of reinforced concrete for protec- 
tion from hazardous radiation. 

Equipment is maintained by an 
overhead crane. The crane operator 
is enclosed in a crane cab which also 
is heavily shielded as well as sepa- 
rated from line of sight viewing by 
a thick concrete wall. All viewing 
of the equipment and manipulation 
devices is done through a periscope. 

In general, equipment which com- 
prises a certain step of a process 
is contained in an enclosure or cell 
separate from other equipment. 
This segregation feature confines 
radioactivity in case of equipment 
failure or malfunctioning to a rela- 
tively small part of the plant— 
where concentrated maintenance 
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efforts can be exerted with mini- 
mum concern for spread of intense 
radioactive contamination to equip- 
ment in adjacent cells. 

The arrangement of the equip- 
ment is in a line from one end of 
the building where the processing 
begins, to the opposite end where 
the finished products emerge. Flow 
of process fluids between cells of 
equipment is from the cell to an- 
other completely shielded section of 
the plant called the pipe tunnel then 
back into the required cell. 

A long building may be used 
where cells and pipe tunnel lie 
parallel, A shorter building may be 
used with the pipe tunnel lying 
parallel and between two rows of 
equipment cells. A third arrange- 
ment has a line of small cells of 
equal rectangular dimensions with 
all piping leaving the cells and en- 
tering the pipe tunnel through the 
narrowest wall of the cell, 

Plants have been built employing 
each of these arrangements. The 
first and third permit the opera- 


CANYONS are trench-like structures with equipment cells. CELLS contain positioned equipment with jumpers. 


tions and controls to be conducted 
from only one side of a long build- 
ing whereas the second arrange- 
ment requires operation and con- 
trols on both sides of a shorter 
building. 

To assist in the understanding of 
this look at the cross section view 
of a plant. Note the crane, the 
crane cab and its shielding wall, 
pipe gallery, the tight fit of the 
equipment in the cells and the bends 
in the service piping which prevent 
a direct beam of radiation from 
entering any operating area, 

All separations plants are long in 
comparison with their width, They 
comprise a deep trench-like struc- 
ture, and are of extremely rigid 
construction. Probably they are as 
permanent as a feature of geology 
—a canyon. So they are called 
canyons. 

In normal] operations removable 
cover blocks close all cells. Except 
for the time at which the irradiated 
uranium is first brought into the 
plant for processing, blocks are only 
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removed during maintenance or 
non-routine inspection operations 
of equipment. 


Process Equipment Design 


All process equipment, includ- 
ing reaction vessels, centrifuges, 
pumps, agitators, evaporators, con- 
trol valves, liquid-liquid contactors 
and rotameters carrying radioactive 
solutions are assembled, connected 
and disconnected by manipulation 
from the crane, 

All such equipment is accurately 
positioned in the cell with respect 
to adjacent equipment. And wall 
nozzles fitted with special flanges 
provide connections to all the re- 
quired services for each piece of 
equipment. 

The hook-ups for delivery of 
chemicals, power for agitators and 
pumps, air, steam and water as well 
as for instrumentation such as 
thermocouples, pressure sensing de- 
vices, liquid level and specific grav- 
ity measuring equipment, audio 
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equipment and lubrication for mov- 
tng parts are all made by means of 
the so-called remote connector. 

An assembly consisting of a 
length of pipe with a remote con- 
nector at each end is called a 
jumper, The connector heads are 
used to fasten the jumper tightly 
to a wall nozzle and a corresponding 
vessel nozzle by tightening a 
threaded screw with a remotely- 
controlled electrically-operated im- 
pact wrench, By turning the top 
mut, the three connector jaws are 
given linear motion, which loosens 
or tightens the connection. When 
tightening, the jaws engage the un- 
derside of the flange, exerting suffi- 
cient force to pull up tight. Such a 
device connects the vessel to a steam 
coil, for example, with the source 
of steam at the cell wall. Steam 
condensate is discharged through 
another jumper which contains the 
steam trap. This jumper connects 
the coil outlet nozzle on the vessel 
with a wall nozzle leading to a con- 
dengate header in the pipe tunnel. 
The header receives condensate 
from a number of vessels. 


Standardization of Vessels 


Standardization of vessel dimen- 
sions and orientation with respect 
to the wall nozzle pattern allow a 
single jumper design to serve for 
a number of positions in the canyon. 

The jumper is balanced by 
counter weights and positioning of 
the lifting bale so that it can be 
lifted with the crane and lowered 
into position to precisely engage 
the connector heads with corre- 
sponding wall and vessel nozzles. 
Some jumpers have three heads 
which must be so engaged. For 
ease in maintenance, stacking or 
crossing of jumpers over one an- 
other is avoided wherever possible. 

Prior to installation in the plant 
all vessels, process equipment and 
jumpers are assembled in the 
“mock-up” shop to check for me- 
chanical fit. The mock-up shop has 
equipment mountings and dummy 
wall nozzles which, from a position 
and orientation standpoint, are 
identical with those in the separa- 
tions plant. Such mock-up testing 
assures that equipment as fabri- 
cated will fit in the production plant 
without need for changing any 
jumpers. Any discrepancies, such 
as the position of vessel nozzles 
which show up in the mock-up shop 
are then corrected prior to installa- 
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tion in the plants. Close tolerances 
are, of course, required in fabrica- 
tion of vessels and jumpers. 

In general, most of the vessels 
and process equipment do not ap- 
pear much different from those nor- 
mally seen in industry. However, 
some vessels may be bathtub shaped 
instead of round in order to provide 
maximum capacity in the limited 
space of a cell, Instead of the usual 
flanges all vessels have the charac- 
teristic male nozzles to which the 
remote connector may be attached 
for the required hook-up for water, 
air, steam, chemical addition, in- 
strumentation, etc. Motorized equip- 
ment must have nozzles for remote 
attachment of lines for power and 
lubrication. 

For equipment such as evapora- 
tors, the pot, column, vapor-lines 
and condenser are generally sepa- 
rate pieces which are assembled re- 
motely by the crane. Dowels and 
guides are used to assist in assem- 
bly and assure proper alignment of 
pieces during remote attachment. 


Crane Design 


The crane, with its single opera- 
tor, performs all maintenance that 
can be done with any equipment in 
contact with radioactive materials. 
The extent of such maintenance is, 
however, quite limited, 

Most of such work involves re- 
placing failed or defective equip- 
ment, Components which are to be 
repaired are transported elsewhere. 
Essentially no disassembly and as- 
sembly of repaired equipment is 
done in the separations plant. By 
far the largest portion of the oper- 
ating time of the crane is involved 
in charging dissolvers with the ir- 
radiated uranium which is to be 
processed. 

Maintenance on the crane itself 
is done manually in an area at one 
end of the canyon. Because con- 
tamination is transferred to the 
crane parts from the cell equipment 
with which it comes in contact, 
crane maintenance is usually con- 
ducted with a large number of men 
working under radiation exposure 
time limits—which are sometimes 
as short as one minute. 

The ventilation system in a sepa- 
rations plant is quite extensive, It 
is required to prevent radioactively 
contaminated fumes and dusts from 
drifting into personnel areas of the 
plant and also to retain and prevent 
similar escape of these fumes and 


dusts to the plant environs. By an 
extensive exhaust system the cells 
are kept under reduced pressure 
with respect to the rest of the can- 
yon, particularly the personnel 
areas. 

In addition, to retain activity, the 
vessels are maintained at pressures 
slightly lower than that of the cell» 
Air is drawn through the spaces 
between the cover blocks into the 
cells, out of the cells into the air 
tunnel, through a sand or glass- 
wool filter and then discharged 
from a tall stack. Gases which are 
evolved from the process vessels 
are drawn out and treated chem- 
ically to remove the biologically im- 
portant fission products before dis- 
charge to the atmosphere. 


Future Problems 


So much for today’s process en- 
gineering problems in the separa- 
tions operation. What can be pre- 
dicted for the future? The future, 
with its emphasis on power produc- 
tion from nuclear reactors, can be 
expected to present a host of new 
problems to the process engineer 
working in the field of fuel or sepa- 
rations processing. 

The fuels themselves may be com- 
plex assemblies of a variety of ma- 
terials, alloys and combinations; 
such as enriched uranium (high in 
U-235), plutonium, U-233 (from 
thorium), stainless steel, zirconium 
and ceramics, A high degree of 
chemical and mechanical process 
flexibility will be required in the 
separations plants to handle such a 
variety of materials. 

Although present operations are 
concerned with aqueous processes, 
alternate processes may be devel- 
oped, Until then, the process engi- 
neer will be engaged in problems 
with the existing processes to im- 
prove safety, capacity and eco- 
nomics. 

In the field of design, efforts will 
continue toward developing simpler 
equipment with more application of 
standardization and interchange- 
able and readily replaceable parts. 
Layout of equipment must continue 
to be considered to further improve 
accessibility and ease of replace- 
ment by remote methods. Applica- 
tion of improved materials of con- 
struction for vessels, gaskets and 
moving parts in this unique service 
will continue to receive attention. 

This article is based on a@ paper pre- 


sented at the Portland, Oregon, meeting of 
the ASME, Mar. 19, 1956. 


October 1956—CueMIcAL ENGINEERING 





To Limit Flow Delivered by a Centrifugal Pump 


Install the 
Right-Size 





Orifice 
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0.2 03 


size 





Delivered flow 





Both the field design method and the office method agree 
closely with actual test flow data. Here’s a step-by-step 


routing through this valuable design-shortcut calculation. 


RALPH A. TROUPE and BERNARD M. GOODWIN, Northeastern University, Boston, Mass.* 


FTEN the practicing engineer faces the prob- 

lem of limiting the flow from a centrifugal pump- 
ing system. Usually, such systems are designed to 
provide a higher capacity than is normally required. 

However, in many cases it may be undesirable to 
operate at full flow. In fact, in some processes if a 
valve is carelessly or mistakenly opened too far, the 
overfeeding and resultant flooding of the system can 
cause time loss, necessitate product recycle and some- 
times can result in complete loss of the product. 

You might think of control instrumentation to guard 
against this hazard. But if no other control on the flow 
is needed, it is uneconomical and unnecessary to in- 
stail control instrumentation. 

The field engineer might attack the problem this 
way: Set the valve to give the desired flow and then 
remove the handle, But handles seem to be difficult 
to keep lost. Pliers, wrenches and the like will serve 
as handles. And finally, the valve itself doesn’t always 
give satisfactory performance as an orifice. 


*Meet your authors on p. 291 
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What then can the engineer do that will limit the 
flow satisfactorily, be economical and be relatively sim- 
ple to design and install? 

The answer is an orifice—correctly designed—placed 
between flanges wherever convenient on the discharge 
side of the pump, or as a cap orifice on the end of 
the line. 

There are two methods for designing such an orifice, 
In the field, the engineer can calculate the friction 
heads in the system and the permanent pressure drop 
that can be obtained by inserting an orifice somewhere 
in the system. The office engineer can base his caleu- 
lations on the characteristic curves of the centrifugal 
pump. The choice of method depends upon the accuracy 
needed and also on the time and information that are 
available. 


The Field Design Method 


It is not often that the engineer in the field has a 
pump characteristic curve available. The field design 
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ORIFICE DESIGN .. . 


method, described below, does not require the use of 
the characteristic curves for the centrifugal pump in 
the system. 

Step 1—Measure the rate of flow from the system 
and the discharge pressure of the pump when operat- 
ing at full capacity (i.e., with the discharge valve wide 
open). Next, close the discharge valve until the de- 
sired rate of flow is obtained. At the desired rate of 
flow, record the discharge pressure of the pump, 

Step 2—Convert the discharge pressure readings 
from psig. to ft. of the fluid being pumped. This can 
be done by using the following formula: 


: Psig. 144 
Head in ft. = o4.. M.S 
“ 62.4 X Specific Gravity 


where the specific gravity to be used in the formula 
is that of the fluid being pumped. 

Step 3—Measure the distance from the center line 
of the pump to the liquid source. Just which distance 
is this? This can sometimes be a point of confusion. 
For convenience we refer you to the sketch below. 
= ae we want to use has been labeled A in this 
sketch. 








If this distance is positive (that is, the level of the 
source is higher than the center line of the pump), 
subtract the distance in ft. from each of the heads 
calculated in Step 2. If the distance is negative, 
add it to each of the heads, This calculation will give 
the head developed by the pump at the maximum and 
the desired flow rates. 

Step 4—Measure the difference in levels between 
the liquid source and the final discharge point of the 
pumping system. (Note that we have not indicated a 
discharge point on our sketch above.) If the discharge 
point is higher than the source, subtract this differ- 
ence in static head from the head developed by the 
pump at maximum capacity, as calculated in Step 3. 
If the discharge point is lower than the source, add the 
difference. This is the friction head for the system at 
full capacity. 

Correction for velocity head is usually small and 
we will neglect it in our analysis. In the procedure 
that we are outlining here we will assume that there 
is no difference in pressure between the ends of the 
system. 

Step 5—We now are ready to calculate a value for 
F., the friction head at the desired capacity. We can 
use the following formula: 


1.85 
nor) 


where F,, is the friction head calculated in Step 4; 
and G, and G, are the rates of flow at full capacity 
and the desired capacity, respectively. 

Step 6—To the friction head calculated in Step 5, 
add the difference in static heads in ft. (measured in 
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Use This Chort ond Sove Time... 


Lineor velocity 
in Cipe ot desired 
flow 1016,Vp, 11,/sec 


aie 


Permonent 
friction loss 
Ocroes orifice,F, ft 


_= 100 
Pos 
60 


40 











Step 4). This will give the total resistance of the sys- 
tem when it delivers the desired flow. 

The difference between this total resistance and 
the head developed by the pump at the desired capacity 
(Step 3) will give the resistance, F,, which must be 
furnished by the orifice. This resistance is also meas- 
ured in ft. of the fluid being pumped. It is the perma- 
nent loss in head caused by the orifice. 


How to Size the Orifice 


We are now prepared to select the orifice that will 
give us the resistance, F,. First calculate the linear 
velocity, in ft./sec., of the fluid flowing in the pipe 
into which we'll insert the orifice. The following for- 
mula applies: 


7 ow 
* ” “(7AB) (x) (D,) (60) 


where V, is the linear fluid velocity in ft./sec.; G is 
the rate of flow in gpm.; and D, is the actual inside 
diameter of the pipe in inches. 

In Fig. 1 we have plotted the friction due to the 
orifice, F',, divided by the square of the linear velocity 


Nomenclature (Consistent Units) 


Orifice diameter 

Actual inside pipe diameter 
Resistance due to the orifice 
Friction head at full capacity 
Friction head at desired capacity 
Flow rate at full capacity 

Flow rate at desired capacity 
Linear velocity of fluid in the pipe 


in the pipe, V,, vs. the ratio of orifice diameter to pipe 
diameter. Now that we have evaluated V,, we can 
square it and divide into the value of F, found in 
Step 6 above. Fig. 1 then gives the corresponding 
value of D,/D,. 

Multiply this value by the pipe diameter to arrive 
at the diameter of the orifice. 


Nomographs Simplify Calculations 


To simplify your calculations further, we have in- 
cluded a series of nomographs that will save design 
time. They are Figs. 2, 3, 4 and 5 on p. 201 and Fig. 6 
on this page. 


Sample Problem: Field Design 


Let’s work through a sample problem showing the 
application of the field design procedure. 

Problem—A centrifugal pump is connected to a 
system made up of 1-in. Schedule 40 iron pipe. The 
maximum system output is 30.5 gpm., correspond- 
ing to a discharge pressure of 21 psig. We want to 
limit the flow rate to 20 gpm., corresponding to a 
discharge pressure of 24 psig. The liquid in the system 
is water at 68 F, Suction level is 3 ft. above the center 
line of the pump. The difference in suction and dis- 
charge levels is 10 ft., with the discharge level being 
higher than the liquid source, What is the right-size 
orifice to install in this system to limit the flow to the 
desired rate of 20 gpm? 

Solution—We want to convert the discharge pres- 
sure readings into head of fluid being pumped. 


21 X 144 


624 x10 ~ 1° 


Head in ft. = 


(maximum) 


. 24 X 144 
reno oe Sa ~ “$24 x10— 

The same values can be obtained by 
nomograph on p. 201 (Fig. 2). 

Since the suction level is 3 ft. above the center line 
of the pump, the maximum head developed by the 
pump is 48.5—3.0 or 45.5 ft. Similarly, the desired 
head is 55.5—3.0 or 52.5 ft. of fluid. 

The difference in level between suction and discharge 
is 10 ft. and the discharge level is higher. Therefore, 
we subtract to get the maximum friction head. 

Friction head = 45.5 — 10 = 35.5 ft. 
(maximum) 

To get the friction head at the desired flow rate we 

use the formula given in Step 5 above. 


1-86 
eae ay 
Py = 35.0 30.5 ) 


PF, = 16 ft. 


= 55.5 


using the 


This calculation can be simplified by using Figs. 3 
and 4, Find the ratio of flow rates on Fig. 3 and 
align this ratio together with the friction head .at 
maximum flow to get the friction head at the desired 
flow rate on Fig. 4. 

The total resistance in the system, then, is 16 plus 
10 or 26 ft. The friction due to the orifice should be 

FP, = 52.5 — 26 = 26.5 ft. 

Our next step is to find the linear velocity in the 

pipe, V,. 
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____ (20) (4) (144) = 
(7.48) (3.14) (1.05) (1.05) (60) 
V, = 7.44 ft./sec. 


V,= 


Then, 
F,/ V3 = 26.5/(7.44)* = 0.480 
These calculations can be simplified by using Fig. 5 


on p. 201 and Fig. 6 on p. 202. From Fig. 1 we find 
that D,/D, = 0.5. Then, 


D, = (0.5) (1.05) = 0.525 in. 


The Office Engineer’s Method 


When a centrifugal pump is purchased, it is usually 
accompanied by a set of characteristic curves that 
relate head and capacity. We have shown such a plot 
in Fig. 7. 

If the office engineer has these curves available, 
he can use the following method for sizing the orifice. 

Step 1—On the head-capacity curve for the centri- 
fugal pump, draw a horizontal line at the head that 
corresponds to the difference in levels between the 
source and the discharge points (static head). 

Step 2—Calculate the head due to friction for the 
piping system (as ft. of fluid) at various flow rates. 
This can be done by methods outlined in many texts 
and handbooks, or from friction tables. Plot these 
data on the head-capacity diagram for the pump. If 
this curve is drawn using the static head line as a 
base, the resultant curve will represent the total head 
opposing flow for each capacity. 

Here again, velocity heads and pressure differences 
between the ends of the system have been neglected 
for the purpose of simplifying our discussion. 

Step 3—Locate the desired flow rate on the abscissa 
of the diagram. Go vertically upward from this point 
to the curve that represents the total head opposing 
flow. In a similar manner, obtain the corresponding 
head from the head-capacity curve for the pump, 

Step 4—Get the difference between the two heads 
found in Step 3. This difference will be the resistance, 
F’,, which must be created by an orifice to be installed 
in the line. 

Step 5—Now refer to the field design procedure and 
the rest of the calculations will be identical. 


Sample Problem: Office Design 


To illustrate the office design method we will work 
out the same sample problem as above, Refer to Fig. 
7 which shows the head-capacity curve for the centri- 
fugal pump. 

Step 1—The static head for the system is repre- 
sented by the horizontal line at H = 10. 

Step 2—The piping friction curve is represented 
by the line originating at G = 0, H = 10, and passing 
through points C and A. Since it is drawn on the 
static head line as a base, it represents the total re- 
sistance to flow. 

Step 8—The desired flow rate is 20 gpm. The total 
resistance to flow for the system at this rate is located 
at point C and has the value of 26 ft. The head de- 
veloped by the pump at this flow rate is located at 
point B and had the value of 53 ft. 

Step 4—The resistance which must be furnished by 
the orifice is equal to 


FP, = 53 — 26 = 27 ft. 
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Office Design Method... 
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Step 5—The velocity in the pipeline, V,, is equal to 
7.44 ft./sec. Then, 
F./V 2 = 27/(7.44)* = 0.488 
And from Fig. 1, 
D./D, = 0.5 
or, 
D, = (0.5) (1.05) = 0.525 in. 
This is the same size that we arrived at by using 
the field design method. 


Caleulated Checks Experimental 


The validity of these calculation methods was in- 
vestigated by the authors in a series of laboratory 
tests. For several rates of flow and for several types 
of orifices, we measured the experimental flow deliv- 
ered through the orifices and compared the experi- 
mental values with values calculated using both the 
field design and office design methods, The check was 
quite close. We have listed some typical values in the 
table below. In addition, the illustration on p. 199 in- 
dicates the accuracy of the methods. 


Calculated Sizes Check Experimental 


Cakulated 
Orifice 
Diameter, In. 
(Field) 


Calculated 
Orifice, 
Diameter, In. 


Actual 
Orifice 
Diameter, in. 


Rate of 

Flow 

Gpm. Orifice 
30 None 
6.0 Square edge 
12.9 Sharp edge 
20.1 Sharp edge 
25.4 Square edge 
18.6 Cap type 


0.256 
0.380 
0.509 
0.640 
0.485 
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Improve Your Compressor Design 


This practical method takes into account the all-important devia- 


tions from the ideal gas law; gives you accurate design information. 


W. HARTWICK, Cocper-Bessemer Corp., Mt. Vernon, Ohie* 


Non-ideal gas behavior greatly 
affects the performance of recipro- 
cating compressors. To be success- 
ful any compressor desigia should 
take these effects into account. Un- 
fortunately, this is not always the 
case. 

The following will show various 
results that gas deviation can pro- 
duce, And we will present a calcu- 
lation method for including these 
effects in design calculations involv- 
ing gases for which inadequate 
thermodynamic data are available. 

Accurate calculations can be sim- 
ply and quickly made from adequate 
thermodynamic information. How- 
ever, such data are frequently un- 
available for gas mixtures encoun- 
tered and pressure ranges covered 
in many applications, In such cases 
it’s necessary to resort to methods 
based on generalized gas properties. 

We've demonstrated the reliabil- 
ity of the proposed generalized cal- 
culation method by applying it to 
twenty-seven compression cycles, 
involving nine gases, and compar- 
ing results to those from thermo- 
dynamic data. Calculations based 
on ideal gas behavior are also in- 
cluded to reveal the errors involved. 


a Meet your author on page 392. 
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Since there is confusion about 
the physical significance of depar- 
ture from ideal gas behavior on 
compressor capacity and power re- 
quirements, we will first try to 
clarify these points. 


Performance Criteria 


Performance of reciprocating 
compressors can best be studied by 
reference to a pressure-volume dia- 
gram such as shown below. The 
basic criteria of performance are 
work required and quantity han- 
dled. 

Total work required equals the 
sum of that necessary to overcome 
piston, piston ring, and piston rod 
friction plus that represented by 
the diagram area. The diagram can 


<- Discharge —< 


ZZ ~-Pressure and 
friction losses 


>— Intoke —> 
Volumetric efficiency 
Stroke volume 


be separated into the basic cycle, 
which is included between the ter- 
minal pressure p, and p,, and the 
compressor pressure losses. Com- 
pressor pressure and friction losses 
are not readily calculated and must 
be determined experimentally. For 
a particular compressor design 
these losses can be combined in a 
lose factor, F, which varies with 
compression ratio and relates total 
to basic work per cycle with satis- 
factory accuracy as follows: 


total work/cycle = basic work/cycle 
x F. (1) 


Compressor cylinder pressure and 
friction losses are ordinarily a rela- 
tively small portion of the total 
work requirement. Furthermore, 
the effect of gas deviation on these 
losses is small for conditions nor- 
mally encountered. For all prac- 
tical purposes then, investigation 
of the effect of gas deviation on 
work required can be confined to 
the basic cycle. 

Volume handled, measured at in- 
let conditions of p, and T7,, is rep- 
resented by volumetric efficiency. 
Thus, deviation affects inlet volume 
only to the extent that it influences 
the re-expansion path of the basic 
cycle. Pounds handled is a function 
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With New Calculation Method 


of both inlet volume and specific 
volume at inlet conditions. 

Thus the effect of gas deviation 
on compressor performance—work 
required and quantity handled—can 
be adequately covered by investiga- 
tion of the basic cycle, 


Isentropic Compression 


It’s generally accepted that the 
compression and re-expansion paths 
of the compressor cycle are accom- 
plished isentropically (perfectly re- 
versible adiabatic). For ideal gases 
these paths are dictated by the re- 
lationship pv* = constant, where p 
is pressure, v is specific volume and 
k is ratio of specific heats. The 
basic horsepower requirement for 
isentropic compression of ideal 

144 


gases is: 
k 
33,000 (, = :) (mVs) 


Ds (kh ~ Dik 
[( B) _ ‘| (2)! 


Here V, represents quantity han- 
dled, measured in cubic feet/min. 
at inlet conditions p, and T7,, and 
can be determined as follows: 


Vi = Pd X Ev, (3) 


vy 
Where Ev, = 1 — e|( ) _ | (4)* 
1 
or Be, = 1 ~0( 5 -1) 
U2 


Note that Eq. 5 also applies to 


Basic hp. = 


real gases if actual specific volumes 
are used, 

Since ideal gases are currently 
under consideration, V, can be ex- 
pressed as a quantity V, at any 
pressure p,, in accordance with the 
following constant temperature re- 
lationship for perfect gases as 
shown below: 


PaVi = PoVo 
Eq. 2 then becomes: 


4 


Horsepower curves computed 
from Eq. 7 modified by appropriate 
loss factors and employing a pres- 
sure base, p,, of 14.4 psia, and a 
standard quantity base, V,, of 100 
cu, ft./min. or one million cu. ft./ 
day (695 cfm.) are widely used in 
the compressor industry. Such 
curves are, however, valid only for 
isentropic compression of ideal 
gases, 


Deviation From Ideal 
According to the thermodynamic 
laws of ideal gases, the following 
relationship, known as an equation 

of state, holds true: 

144 po = RT (8)* 
Where R = 1544/M (9)* 
Below is a similar equation of 


(6) 
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Basic hp. = 33,000 
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Nomenclature 


A,B constants in Eq. 14 

Btu. British thermal unit 

Cc compressor clearance expressed as 

a fraction of displacement per 

stroke 

specific heat at constant pressure 

specific heat at constant volume 

cu. ft./min. 

suction volumetric efficiency ex- 

pressed as a fraction of stroke 

loss factor 

enthalpy, Btu. /Ib. 

horsepower 

molecular weight 

molal heat capacity at constant 

pressure, Btu./Ib. mole /Rankine 

pressure, psia 

compressor piston displacement, 

cu. ft./min, 

gas constant, ft. Ib./Ib./Rankine 

temperature, Rankine unless other- 

wise noted 

quantity handied, cu. ft./min. 

quantity handled, Ib./min. 

deviation (compressibility) factor 

volume fraction of component x 

volume fraction of component y 

ratio of specific heats; compression 

exponent for the ideal gas expres- 

sion pv* = constant. k=o,/c, 

compression exponent for the real 

gas relationship pv” = constant 

v specific volume, cu. ft./Ib, 

Subscripts 

c critical property 

x,y components of a two-component 
gas mixture 

0 measuring condition 

1 initial state (inlet condition) 

2 final state (discharge condition) 


BEEE™ 


vd 
Q 


ROPNSES YD 
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§,~ Deviation factor, Z* pv/RT 
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7 Deviation factor, Z=pv/RT 
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Reduced pressure, p, 


state for gases which deviate from 
ideal behavior : 


144 pv = ZRT (10)8 


It should be emphasized that in 
Eq. 10 the deviation (compressi- 
bility) factor, Z, is a general cor- 
rection to the ideal equation of 
state and not necessarily a volume 
correction. It may be convenient 
to consider perfect gases as con- 
forming to a special case of Eq. 10 
in which Z equals unity. 

Perhaps the best way to study 
the effect of deviation on gas com- 
pression is to compare performance 
as determined from reliable thermo- 
dynamic data of various gases to 
that predicted from ideal gas rela- 
tionships. The examples which fol- 
low will illustrate this. 

Propane — Determine both by 
ideal gas laws and by means of 
thermodynamic data’ the capacity 
and power requirement of a com- 
pressor with 10% clearance and a 
piston displacement of 1000 cfm. 
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compressing propane from 100 psia. 
and 80 F. to 300 psia. 
Geometrically correct pressure- 
volume diagrams of the basic cycles 
for the ideal and actual* cases are 


shown in Fig. 1, and values of perti- 
nent items of comparison are below: 


Actual Ideal 
. 0,802 


802 


Volumetric efficiency 
Cim. @ inlet conditions 
Specific volume at inlet, ou. ft. / 
1.160 
Ov! 
388 
. 0,661 


Mss iehbae vic bee 
Pounds handled /min 
Basic horsepower required 


Horsepower /Ib 0.670 


Thus, you can see: 

¢ Actual power requirement is 
less than predicted by ideal gas 
laws. This is the influence of de- 
viation on compression and re- 
expansion lines. 

eActual volumetric efficiency 
and, therefore, inlet volume is less 
than ideal because of the effect of 


* Thermodynamic properties taken from 
the literature and values calculated from 
them will be referred to as actual proper- 
tiles and values. 


7 8 9 10 
Reduced pressure, 9, 


deviation on the re-expansion path. 
e Although actual inlet volume 
is less than the ideal, the pounds 
handled is greater because of devi- 
ation existing at inlet conditions. 
It’s significant that the influence 
of cylinder clearance on volumetric 
efficiency (Eqs. 4 and 5) makes 
clearance a factor in the relative 
values of ideal and actual pounds 
handled. In the propane problem 
based on 10% clearance, actual 
pounds handled were 109% of the 
idea] figure and actual power re- 
quired was 91.3% of ideal. These 
relationships become 102% and 
85.4% respectively when calculated 
for a compressor with 20% clear- 
ance. Horsepower required per 
pound handled, however, is inde- 
pendent of compressor clearance, 
Nitrogen-Hydrogen Mixture — 
The influence of deviation on the 
compression of a 24%-76% volume 
mixture of nitrogen and hydrogen 
at relatively high pressures is prac- 
tically opposite that of propane. 


October 1956—CuemicaL ENGINEERING 
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Compute the capacity and power 
requirement of a compressor with 
10% clearance and a piston dis- 
placement of 10 cfm. compressing a 
24%-76% volume mixture of nitro- 
gen and hydrogen isentropically 
from 1600 psia. and 80 F. to 4800 
psia. both by ideal gas relationships 
and by use of thermodynamic data.’ 

Results of this example are sum- 
marized in Fig. 2 and in the follow- 
ing tabulation: 

Ideal 


0 881 
8.81 


Actual 
Volumetric efficiency 0.902 
Cfim. @ inlet conditions 
Specific volume at inlet, cu. ft 
Ib.. 0.438 


Pounds handled min 20.12 
Basic horsepower required 79.4 
Horsepower /lb 3.94 
The following conclusions can be 

drawn from this comparison: 

¢Actual power requirements 
exceed the ideal. 

e Actual volumetric 
exceeds the ideal. 

¢ The effect of deviation on vol- 
umetric efficiency is overbalanced 


efficiency 
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Reduced pressure, p, 


by deviation at inlet conditions so 
that actual capacity expressed in 
pounds is less than predicted by 
ideal gas relationships. 

Here, again, the effect of devia- 
tion on the actual compression 
and/or re-expansion paths lead to 
the first two conclusions. The com- 
bined effect of deviation on the re- 
expansion line and deviation exist- 
ing at inlet conditions dictates the 
third conclusion, 

Methane The following table 
and Fig. 3 compare the perform- 
ance as dictated by ideal gas laws 
with that based on thermodynamic 
data’ for a compressor with 10% 
clearance and a piston displacement 
of 500 cfm., compressing methane 
from 400 psia. and 80 F. to 800 
psia: 

Actual Ideal 


Volumetric efficiency 0.930 0.930 
Cfim. @ inlet conditions 165 465 
Specific volume at inlet, cu, ft 

Ib B61 903 
Pounds handled /min 540 515 
Basic horsepower required oil 611 
Horsepower /Ib 1.133 188 
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Conclusions to be drawn from 
this comparison are: 

¢Since compression and re- 
expansion lines of the ideal and 
actual cycles coincide, power re- 
quirements are equal, 

¢ Volumetric efficiencies are 
equal because re-expansion lines fol- 
low identical paths, 

¢ The pounds handled is greater 
in the actual case due solely to de- 
viation at inlet conditions, 


Developing the Method 


Further analysis of the isen- 
tropic compression and re-expan- 
sion lines of the actual cycles in the 
preceding examples shows the fol- 
lowing deviations to exist at vari- 
ous pressure levels on the paths: 


Propane Nitrogen-Hy drogen 
Paia Z Peia Z } 
100 0. BBA 10 1.061 
160 0) 848 2400 1 OZ 
220 0. 800 3500 1.129 
300 0.766 10K) 1.172 
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Thus the departure of actual com- 
pression lines for propane and the 
nitrogen-hydrogen mixture from 
the ideal paths can be associated 
with the changing deviation factors. 

The decreasing deviation factors 
existing in propane compression 
produced compression and re-expan- 
sion lines less steep than ideal, 
while the reverse effect resulted 
from increasing deviation of the 
nitrogen-hydrogen mixture. The 
practically constant deviation shown 
in the compression of methane re- 
sulted in paths which coincide with 
the ideal. 


Compression Exponent 


It was found that the compres- 
sion and re-expansion paths of the 
actual cycles in the examples could 
be closely approximated by use of 
the proper exponent in the familiar 
expression pv‘ = constant. To dis- 
tinguish this exponent from that 
which dictates compression and ex- 
pansion paths of ideal gases it will 
be denoted k’ and can be deter- 
mined from the following relation- 
ship: 


(11) 

Where v, and v, are the actual 
specific volumes existing at ter- 
minal pressures p, and p,. 

Points lying on paths dictated by 
the exponent k’ are indicated on the 
solid lines in Figs, 2, 3, and 1. In 
all cases these paths show excellent 
agreement with those based on the 
thermodynamic data, 


/ , 
pir’ = pyre" 


Data Sources For Table Ii 


"Tables of Thermodynamic Properties 
of Ammonia,” Bursau of Standards Cir- 
cular No. 142, (April, 1923). 

» Pringle, W., Jr., L. R. Greenhaus, and 
ht. York, Jr., Chem. Bng. Prog., 44, (No- 
vember 1948) pp. 863-868, 

* Plank, R., and J. Kuprianoff, Bethefte 
ur Zeitschrift fur die gesamte Kalte Jn- 
dustrie, 1.1 (1929) pp. 9-65 

4 Barkelew, C. H., J. L. Valentine, and 
Cc, O. Hurd, Trans, AICHE, 48, (January 
1947) pp. 25-38 

* Michels, A,, M. Geldermana, and 8. R. 
DeGroot, Physica, XIX (June, 1946) pp. 
105-117. 

‘York, R. Jr. and F. F. White, Jr., 
Trans, AIChH, 40 (October 1944) pp. 227- 
250, 


*Sage, B. H., R. H., Olds, and W. N. 
Lacey, Ind. and Hng. Chem., 40, (August, 
1948) pp. 1453-1459. 

» Matthews, C. 8. and C, O. Hurd, 
Trans, AIChE, 42 (February, 1946) pp. 
55-78. 

' Stearns, W., and MHmanuel J. George, 
Ind, and Hung. Chem., 45 (May, 1943) pp. 
602-607, 

} Keenan, J 
“Thermodynamic 
John Wiley and 
1936, 


H., and Frederick G. Keyes, 
Properties of Steam,” 
Sons, Inc., New York, 
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In the absence of reliable thermo- 
dynamic data, v, and v, can be de- 
termined, k’ can be found, and any 
compression problem can be satis- 
factorily handled. 


General Deviation Curves 


Now let’s look at the calculation 
of v, and »,. 

Investigators have found that all 
gases exhibit approximately equal 
deviation when pressures and tem- 
peratures bear a given ratio to the 
critical values, Several curves plot- 
ting deviation against reduced pres- 
sure, p/p,, with reduced tempera- 
ture, 7/T,., as a parameter have 
been published. A comparison of 
three of these deviation curves 
showed remarkably good agree- 
ment.” ” The generalized deviation 
curves in Figs, 5, 6, and 7 represent 
a smoothed average of the three 
sources which were investigated 
and will be used in the calculation 
of specific volume at compressor 
inlet and discharge conditions. For 
more detailed charts see ref. 10. 

Since inlet pressure and tempera- 
ture are known in any compression 
problem, v, can be readily found by 
Eq. 10 and Figs. 5, 6, and 7. The 
determination of v, is somewhat 
more involved as discharge tem- 
perature, 7., must first be estab- 
lished, 


Discharge Temperature 


Published methods of calculating 
T, for real gases”’” are somewhat 


Comparing Calculated Compression 


Press., paia. 
Gas p 

Ammonia¢ 95 290 
240 
200 
Butane? : 515 
204 
514 
1678 
1283 
455 
Ethane 800 
400 
250 
36740 
14700 
2540 


4800 
15000 


Carbon Dioxider., 


Ehtylene 


Ethylene / 


Hydrogen-Nitrogen¢ 


Methane* 


Propane’ 


Water’! 


Cycles—Table Il - 


laborious and are definitely limited 
in application by the narrow range 
of supporting curves. Moreover, as 
we will show later, end results are 
not much better than when dis- 
charge temperature is determined 
by the following ideal gas equation: 


T1 = 7; (pr/pr)*?"* (12)" 
Mep 


(13)" 
M., — 1.987 


Where k = c,/c, = 

Approximate values of molal heat 
capacity at constant pressure can 
be determined by Eq. 14, which is 
a straight line approximation of 
published values of M,, versus tem- 
perature. M,, is found at inlet tem- 
perature, 7’. 


M.p =A+BT (14)" 


Values of critical pressure, crit- 
ical temperature, A, B, and molecu- 
lar weight of several commercially 
important gases are included in 
Table I, 

Once discharge temperature, 7.,, 
has been established, specific vol- 
ume, v,, is calculated from Eq. 10. 

When a gas mixture rather than 
a pure gas is under consideration 
it is suggested that p., T., M, and 
M., for the mixture be determined 
by means of a method proposed by 
Kay.“ T7,, v, and v, can then be 
found as for a pure gas. Essentially 
Kay’s method of finding p., T., M, 
and M,, for the mixture consists 
of weighting these properties for 
each component according to its 
volume fraction and adding these 
partial values, Calculation of the 
critical pressure for a two-compo- 





vi, cu. ft./lb. 


Actual Prop. Ideal 


3.491 
148 
981 


.019 
940 
431 

. 240 
1282 
800 
34584 
7983 
488 
0320 
0369 
1200 
4655 


2126 


co 


one &O 


mt 
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nent mixture, for instance, would 
be as follows: 


Pe mixture = sz X Pez + sy X Pey (15) 


Power and Capacity 


Once v, and v, are known, inlet 
cfm., V,, can be found from Eqs. 
5 and 3; and the compression ex- 
ponent, k’, can be calculated from 
Eq. 11. 

Inlet cfm. can be referred to any 
desired pressure and temperature 
(p., T.) by means of the real gas 
relationship: 


P—’r Vi 


oe Vo . 
ZT, 7 (16) 


ZoT 


Apply Eq. 17 to convert inlet cfm. 
to capacity expressed in lb./min. 
W = Vi/% (17) 
Horsepower required is deter- 
mined from Eq. 18—simply a modi- 
fied version of the ideal gas equa- 
tion wherein k is replaced by k’. 


144 k’ ; 
33,000 x | eet (1 Vi) 


(h/~1)/k’ 
LC ) Z ] ”" 
2) 


Summary of the Method 


A summary of steps in the pro- 
posed method follows: 

1. Find specific volume at inlet, 
v,, by means of Eq. 10 obtaining Z 
from Figs. 5, 6, or 7 and calculating 
R from Eq. 9. See Table I for crit- 
ical pressure and temperatures and 
molecular weights. For gas mix- 


Basic hp. = 


Gas Properties—Table | 


Molecular 
Gas Weight 


Air. 28 .97 
NH; 17.03 
CO, 14.01 
CO 28.01 
Hydrogen Hy .016 
Hydrogen sulfide HS 34.07 
Nitrogen. Ne 28.02 
Oxygen 2 32.00 
Sulfur dioxide : 64, 
Water.. 18, 
Methane. 16. 
Acetylene 

Ethene. 

Ethane 

Propene 

Propane 

1-Butene 

Isobutene 

Butane 


Formula 


Ammonia 
Carbon dioxide 
Carbon monoxide 


Isobutane 
Amylene 
Isoamvlene 
Pentane 
Isopentane 
Neopentane 
Benzene 
Hexane 
Heptane 


tures apply the principle illustrated 
in Eq. 15 to find p., T., M, and M., 
and then proceed as for a pure gas. 

2. Find discharge temperature, 
T., from Eq. 12 using supporting 
Eq. 13 and 14. See Table I for val- 
ues of A and B in Eq. 14. 


Critical 
Press., Psia. Temp, °R j B 


Critical 


0.000397 
0.004342 
0.005230 
0.000327 
0.000417 
0.001750 


238 
730 


546.7 4 
1638 l 
1073 547.7 
514.¢ 241.5 
305 72.47 
1306 672 
492 226 .{ 0.000213 
730. 277 .{ 0.001020 
774.7 “ on 
1165 0.000926 
343 |: 0.006773 
563 0.007583 
509. ! 0.013500 
549 .! 0.016767 
656 0.020600 
665: 0.026733 
752.‘ 0.029833 
756 0.028400 
765.: 0.032867 
732 0.035500 
853. ¢ 0.036333 
R36 0.036333 
846 0.040433 
829 0.043933 
822 .¢ 0.045300 
O11 0.038267 
0.047967 


914.; 
976 0.055400 


— a 
a 


Inna +] 


3. Calculate specific volume at 
discharge, v,, as shown in the first 
step. 

4. Determine inlet volume using 
Eqs. 5 and 3. Apply Eq. 16 to ex- 
press volume handled at other con- 
ditions of pressure and temperature 





Actual 


T2, e} 
Actual Prop 


265 
268 
900 


334 
265 
389 
247 0779 
153 0763 
319 
1877 
332 
569 
0276 0285 
0321 0342 
060 0640 
2343 239 
1043 1107 
0891 0938 
5OU 509 
3004 301 
467 0.471 
380 3584 
702 672 
346 334 
2466 248 
6291 643 
4034 410 
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v2, cu. ft./Ib. 
Prop.-Act. 
Ts 


Compression Exponent 


Ideal Prop Prop.-Act 
I 


574 
910 
652 
254 
455 
305 
1028 
1165 
347 
274 
478 
709 
00719 
O177 
0988 
2000 
0710 
0545 
531 
S11 
1@” 
405 
8.45 
179 
302 
740 
474 


— oe Ree 
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Number of Cycles Checked—Table Ili 


Jo AH 
Error 


Proposed Method 
+Error —Error 


r 


i 


oe & 


2 
l 


aS noe 


Ia 
nx 


and Eq. 17 to obtain capacity in 
pounds per minute. 

5. Find the compression 
nent, k’, using Eq. 11. 

6. Determine power 
from Eq, 18. 

Although the steps in the pro- 
posed calculation method have been 
presented in the sequence for de- 
termination of quantity handled by 
and power required for a given 
compressor, they can be rearranged 
to find the compressor piston dis- 
placement and clearance necessary 
to handle a given quantity or to 
produce a given load. 


expo- 


required 


Evaluating the Method 


To investigate the reliability of 
the proposed method twenty-seven 
compression cycles, involving nine 
different gases, were calculated and 
results compared to those obtained 
from thermodynamic data. 

Another series of calculations, 
based on the proposed method but 
using values of T, obtained from 
thermodynamic data rather than 
calculated values, was made to de- 
termine the influence of tempera- 
ture discrepancies, Cycles based on 
ideal gas laws were also computed 
to point out errors involved in neg- 
lecting deviation effects. Results 
are summarized in Table II. 

Actually, for a given compressor 
operating at specified terminal 
pressures, the quantity handled and 
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Prop. Meth. Using Actual 7, 
+Error 


Ideal Gas 


— Error +Error —Error 


power required are dictated by spe- 
cific volume at inlet conditions and 
the exponent of compression and re- 
expansion paths. To make the com- 
parison more complete, however, 
various other values have been in- 
volved in Table II. Of particular 
significance is AH per pound, which 
includes the effects of both ¥v, 
and k’, 

Change in enthalpy per pound, 
4H, was found by substituting inlet 
specific volume, v,, for V, in Eqs. 
2 or 18 and solving for horsepower 
per pound per minute and then cal- 
culating the Btu. equivalent by 
means of the following relation- 
ship: 

Btu. /lb. = (hp./lb./min.)(33,000/778) (19) 

Using AH per pound as found 
from the thermodynamic literature 
as a standard of comparison, the 
error of the proposed method and 
ideal cycles was calculated. A tab- 
ulated analysis of AH error for the 
various calculation methods used is 
shown below in Table III: 
Maximum errors encountered for 
the various calculation methods 
were: 

Maximum 4 H Error, % 
Method + ~ 

ae 6.67 
Proposed using ‘ aetual Ts. 7.83 4.17 
SASRE OR, ss cadavers 95.0 62.8 

Since the use of the actual dis- 
charge temperature, 7,, in the pro- 
posed method produced results only 
slightly better than those using 7, 


Proposed. . 


as calculated, the use of involved 
methods for approximating this 
temperature are scarcely justified. 

Use of ideal gas relationships in- 
troduced errors in excess of 20% 
for fifteen of the twenty-seven cy- 
cles considered. Fig. 4, which is 
based on the compression of ethyl- 
ene, shows the various cycles in- 
cluded in the calculation compari- 
sons, 


Sample Calculation 


We want to compress a 24-76% 
volume mixture of N.-H, from 4,000 
psia, and 100 F. to 15,000 psia. 
What is the basic power require- 
ment for a 15% clearance and 20 
cfm. piston displacement? 

Applying the principle of Eq. 15, 
p. = 350.5 psia, 7, = 109.5 R and 
M = 8.26. M.,, calculates out to 
6.91. 

From Eq. 9, the gas constant R 
equals 187, and the reduced pres- 
sure and temperature at the inlet 
are 11.42 and 5.11. From Fig. 6, Z, 
equals 1,20. 

Equation 10 permits calculation 
of v,, which is equal to 0.2182 
cu.ft./lb. Then Eq. 13 yields a k 
value of 1.407. 

Now T, from Eq. 12 equals 820 
R., and the reduced pressure and 
temperature at discharge are 42.8 
and 7.49. From Fig. 7, Z, = 1.56. 

Equation 10 gives a value of 
0.1107 cu.ft./lb. for v,, and the com- 
pression exponent k’ calculates out 
to 1.947 (Eq. 11). 

Then Ev, equals 0.854, and V, 
equals 17.08 cfm. 

Basic hp. is obtained from Eq. 
18, and equals 552. 
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What Commercial Reactors Look Like 


This series has helped in the kinetic analysis and design 


of reactors, Now, here’s how they’ll look in finished form. 


T. E. Corrigan and W. C. Mills, Olin Mathieson Chemical Corp., Brandenburg, Ky. 


part series on the subject of reactor design 
(Chem. Eng., CE Refresher, Aug. 1955 through 
Oct. 1956). We have discussed: Why Kinetics for 
Reactor Design?; Reactor Design for Complex Re- 
actions; Reactor Design for Catalytic Reactions; 
and Catalytic Reactor Design Problems. 

It has been our intention to pause somewhere 
along the line and take a look at the finished product 
of our kinetic analysis and design calculations: the 
commercial reactor. Now is the time, And probably 
this is the appropriate way to conclude a series on 
reactor design. 


W:: this installment we bring to a close a 15- 


How to Classify Chemical Reactors 


In an earlier installment we suggested a way tu 
classify chemical reactors (Chem. Eng.. Sept. 1955. 
p. 204). We proposed four major categories: 

1. Simple batch homogeneous reactors. 

2. Semibatch reactors. 

3. Continuous homogeneous reactors. 

4. Continuous heterogeneous reactors. 

On the following pages we show some examples 
of these reactors as they are used commercially. 
For each reactor we list where it’s used, advantages, 
disadvantages and the kinetic equation that applies. 

Note that in some cases the actual physical piece 
of equipment may resemble or be the same as that 
used in another category. The difference in classifi- 
cation may be due to a change in the method of 
operating the equipment. This is the case, for ex- 
ample, with batch, semibatch and stirred continuous 
reactors. 


Simple Batch Homogeneous Reactors 


In the true batch reactor (Fig. 1) all of the 
reactants are charged at the beginning of the run. 
The reaction takes place in a closed system. That 
is, no material is added or removed during the re- 
action period. At the end of the run the reacting 
mass is discharged at one time. 

The advantage of a batch stirred-tank reactor is 
that it is a relatively simple one which can be used 
for a fairly complicated process. It is more versatile 
than a continuous reactor. 
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However, there are some disadvantages asso- 
ciated with this reactor. It requires more operating 
labor than a continuous reactor and it involves a 
complicated operating cycle. 

The batch stirred-tank reactor is used on small- 
scale processes, on complicated processes, or on new 
processes that have not been fully developed for 
continuous operation. 


Semibatch Reactors 


In Fig. 2 we show a tank with outside circulation 
and with injection of one reactant through the 
pump. This is an example of a semibatch reactor, 

There are some reactions which may be carried 
out in a reactor that is neither a true batch nor a 
true continuous type. In a reaction such as 

A+B->R 

the reactor may be charged with A and then B is 
added continually until the reaction is complete. 
Two common examples of this procedure are: 

¢ Reaction of a gas with a liquid where the gas 
bubbles through the liquid. 

Reaction of a highly reactive substance with 
a relatively inert substance where the reactive sub- 
stance, if present in large amounts at the beginning 
of the reaction, would either polymerize or de- 
compose, 

A specific case of the second type of reaction is 
the addition of ethylene oxide with ethylene glycol 
to form polyglycols. 


Continuous Homogeneous Reactors 


We have shown three variations of the continuous 
homogeneous reactor in Figs. 3a, 3b and 3c. The 
extreme case of 100% backmixing is found in a 
stirred-tank reactor. If several tanks are used in 
series, the net effect is partial backmixing (see 
Fig. 3a). 

In the true longitudinal reactor, Fig. 3b, the re- 
acting mass passes through with no backmixing. 
Reactors in which backmixing has a considerable 
effect are the baffled tank (Fig. 3c), packed tower 
and empty tower. The biggest advantage of this 
type of reactor is its low cost per unit volume, It is 
used where these factors apply: 
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Simple Batch Homogeneous Reactor 
Where It’s Used 


In small-scale or complicated processes 
that manufacture expensive products. 


Semibatch Reactor 

Where It’s Used 
For carrying out homogeneous flow re- 
actions with addition of one reactant. 


Advantages Advantages 


General versatility combined with a high The 


‘ concentration of one reactant is 
yield of the desired product. 


kept low. Good temperature control. 
Disadvantages Disadvantages 

Small-scale production. High labor cost. Small-scale production. High labor cost. 
Kinetic Equation Kinetic Equation 

For the reaction A + B- R, kC' pn’ t = Inf{i/(l — x)]} 


1 M (1-2) where Cy’ is a constant dependent on the 
7 In . M a = (4, kt rate of adding reactant B 
-2 





Battery of Stirred Tanks 
Where It’s Used 


Where agitation is required and 
where a single tank would be ex- 
cessively large to obtain the re- 
quired degree of conversion. 














Advantages 


> See usage above. 


Disadvantages 


Backmixing in system. More ex- 
pensive than a single tank. 








Kinetic Equation 


“ For first stage, 
“Heating or cooling Product a6 
jockets z 


(1—2)(M 











October 1956—CuemicaL ENGINEERING 





. . . CE REFRESHER 














_ Cotolyst 
solution 





-Heating coil 














wee Per cenre 


coset wlone a 


Heating coil 
connection 


Reactant inlet 

















Longitudinal Tubular Reactor 
Where It’s Used Heterogeneous Continuous Reactor 


For homogeneous reaction systems. Where It’s Used 
For reactions of gaseous products using 


Advantages 
a liquid catalyst. 


High throughout with little or no back- 
mixing in the system. Advantages 


Disadvantages Close temperature control. 


Holding time fixed for a given through- Disadvantages 

put. Very expensive for reactions that - : P 

require high holding time. Low capacity. Not of general applic- 
ability. 


Kinetic Equation 
Kinetie Equation 


l M (1 — 2) ; 
i M in( M 7 ) C4 kt 
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Baffled Tank Reactor 


Where It’s Used 
For homogeneous reaction systems. 


Advantages 
Lower cost per unit volume than 
longitudinal reactor. Less back- 


Tubes may be added for heating 
mixing than unbaffled tank. 


or cooling purposes 





Disadvantages 
Considerable backmixing. 


Kinetic Equation 
Somewhere between 
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Solid catalyst 
in tubes 





Longitudinal Catalytic Fixed Bed 
Where It’s Used 


For vapor-phase 
catalyst particles. 


reactions with solid 
Advantages 

Little backmixing. 
Disadvantages 


Possibility of hot spots within bed. Diffi- 
cult to replace catalyst. 


5 ) = (,, kt 
zr 


Kinetic Equation 
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¢ Long holding time would require a tubular re- 
actor that is too long or too expensive. 

*No agitation needed. High degree of back- 
mixing is not harmful to the yield. 


Other Continuous Reactors 


In Fig. 4a we show a continuous reactor used for 
bubbling gaseous reactants through a liquid cat- 
alyst. This reactor allows for close temperature 
control. 

The familiar catalytic fixed-bed and fluidized-bed 
reactors are shown in Figs. 4b and 4c, These re- 
actors find most use in vapor-phase catalytic re- 
actions over a solid catalyst. The fixed-bed reactor 
offers less chance for backmixing but there may be 
channeling through the catalyst bed causing ineffec- 
tive use of the entire catalyst charge. Fluidized-bed 
reactors maintain even temperature control but call 
for high investment costs. 
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or 


Fluidized-Bed Catalytic Reactor 


Where It’s Used 
For vapor-phase reactions requiring a 
solid catalyst. 


Advantages 
Easy catalyst replacement or regenera- 
tion. Even temperature distribution in 
the catalyst bed. 


Disadvantages 
Backmixing. High equipment cost. 


Kinetic Equation 


zr 


= C4, kt 
Gi — 2) (M— 2) ' 





For descriptions of some moving-bed reactors we 
refer you to a report by R. E. Vener (Chem. Eng., 
July 1955, p. 175). 


Physical Equilibrium Starts Next Month 


‘Next month CE Refresher will begin an im- 
portant series on the chemical engineering funda- 
mentals of physical equilibrium. Our author will be 
James O. Osburn of the State University of Iowa. 





REPRINTS AVAILABLE 

You can now get reprints of the first nine sections 
of the CE Refresher series. Price 50¢ each. Use 
Reader Service Cards for fastest delivery. See list of 
titles available on page facing cards. 
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GET EFFICIENT MIXING, plus built-in adapt- 


ability to process changes, with turbine-type 
LIGHTNIN Mixers, 





Use this proved method #0 get good fluid mixing 


You can’t afford to guess about fluid 
mixing. And you don’t need to. 

On any mixing operation you can get 
factual answers to questions like these, 
to guide you in your mixer selection: 


1. What precise balance of fluid flow and 
fluid shear will do my mixing job best? 
2. If this balance can be attained in dif- 
ferent ways, what is the most efficient 
and economical way? 

3. In scaling-up, does power required 
per unit volume remain constant? If not, 
by what factor does it increase or de- 
crease? 

4. Will the mixer transmit the required 
power to the mix, and do it efficiently? 
5. Can the mixer be installed without 


special construction? Can I get standard 
replacement parts quickly if I ever need 
them? 

6. Am I protected against mixer obso- 
lescence in case of a process change? 

You know the answers to these vital 
questions, when you mix with LIGHTNIN 
Mixers. 

Predicting results 
Even on the simplest mixer application, 
your LIGHTNIN sales engineer's recom- 
mendation is based on thousands of 
pilot runs, plus years of in-the-field 
experience. 

On complex mixing jobs, pilot runs 
at Mixco quickly find the impeller-to- 
tank diameter ratio and input power that 
will produce the optimum fluid regime 


most economically. Scale-up is guaran- 
teed accurate. 
Mechanical economy 

Your mixer investment goes into equip- 
ment that is mechanically up-to-the- 
minute. Hundreds of standard LIGHTNIN 
power-speed combinations (inter- 
changeable in many models); widest 
possible choice of in-stock materials 
and interchangeable components, give 
you assurance of correct application, 
smooth running, and flexibility when 
you need it. 

For fluid mixing that does what you 
want it to do, call in your LIGHTNIN 
Mixer representative. (He's listed in 
Chemical Engineering Catalog.) Or 
write us direct. 


left: ANY TANK, regardless of size or shape, can 
be fitted with ao LIGHTNIN Mixer for correct mixing. 
Right: Make any open tank an effective mixing unit, 
with a LIGHTNIN Portable Mixer. Thirty models. 


“Lightait Mixers 


MIXCO fluid mixing specialists 






























































FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 

for these helpful bulletins: 

[_] 8-102 Top or bottom enter- 

ing; turbine, paddle, and 

4 propeller types: | to 500 HP 

g oe ([) 8-103 Top entering; propel- 
‘ ' 7 ler types: 4 to 3 HP 

(_] 8-108 Portable: “% to 3 HP 


(] 8-104 Side entering: | to 
25HP 

(] 8-112 Laboratory and small- 
batch production types 

() 8-109 Condensed catalog 
showing all types 


[_] 8-111 Quick-change rotary 
mechanical seals for pressure 
and vacuum mixing 


(_] 8-107 Data sheet for figuring 
mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-k, Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


“ 
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Move switch left to increose 
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Move switch to right to 
reduce float movement range 


Flow Alarm Is Sensitive, Adjustable 


Heart of this device is an ingenious adjustment enabling 
high-low operating level range to be varied by 8 to I. 


J. R. Wilson 


National Chemical Research Lab., South African Couneil for Scientific 
and Industrial Research, Pretoria, South Africa. 


We recently required a com- 
pact instrument which would ac- 
tuate an alarm and cut off the 
flow of electric current through 
a switch when the liquid flow in 
a particular system fell below a 
certain minimum percentage of 
the full flow rate. The instru- 
ment should be one having a wide 
operating range, it should be 
readily adjustable to any flow 
condition within its range, and 
_ it should be able to withstand 
the rather corrosive conditions 
present, 

We ruled out commercially 
available instruments because of 
high cost and because a large 
number would be required, but 
for a relatively short time only. 

The instrument which re- 
sulted, shown above, can be used 
as either a maximum or mini- 
mum flow alarm by having it 
measure the head in the outer 
vessel when the liquid is flowing 
from the bottom through one or 
more calibrated orifices. By 
using a single-pole, double-throw 
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switch, it can signal both high 
and low flow rates. Or by in- 
stalling the instrument within a 
tank requiring level control, it 
can be operated as a high, low, or 


Fioat 
rod 


high-low level indicator or con- 
troller. The adjustment principle 
can be applied to considerably 
wider level ranges depending on 
the lengths of lever arm avail- 
able, 

The instrument is actually a 
float switch, in which a table 
tennis ball serves as the level de- 
tector and as the source of en- 
ergy for operating a sensitive 
snap-acting electric switch. For 
example, we used a BZ-R5 Micro 
Switch. The table tennis bal! 
gives an upthrust of 89 grams 
in water and is arranged to op- 
erate the switch through a dou- 
ble-hinge lever system. The 
switch is fitted into a slotted 
holder which enables its hori- 
zontal position to be altered on 
the pivot hinge, thus providing 
part of the adjustment. 

Vertical adjustment is ob- 
tained by the use of shim stock 
under the switch and pivot hinge 
supports, These two adjustments 
permit the operating length of 





% Winner of August Contest—Vance O. Bonnichsen 


“Liquid Piston Defeats Pump Corrosion” 


How Readers Can Win... 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering, will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 


$100 Annual Prize—At the end of 
each year the monthly winners will 
be rejudged and the year’s best 
winner awarded an additional $100 
prize. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable materia! 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel means 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Chemical 
Engineering, 3830 West 42nd St., 
New York 36, N. Y. 
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This COL Bolk io the Key to leak control 


The patented Ell Bolt construction employed on Vogt 
floating head heat exchangers is the answer to re- 
assembly without distortion or leak development. 


Cover may be removed by simply loosening the Ell Bolt 
nuts and disengaging the Ell Bolt heads from the ‘‘lock 
notches.’’ No misplacing of Ell Bolts can result — and 
tightening is easy and positive — absolutely leak proof. 
Send fo; Bulletin HE-6. Address Dept. 24-XC 


HENRY VOGT MACHINE CO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va., Cincinnati, San Francisco 


were HEAT TRANSFER 
Drop Forged Steel Valves, 

Fittings and Flanges in a 
complete range of sizes ® 


Petroleum Refinery and Chemical 
Plant Equipment @ Steam Generators ® 
Heat Exchangers ® Ice Making 


and Refrigerating Equipment. 
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travel of the float to be varied 
from 4 to 4 in. 

The float ball is held in a light 
retainer secured to the lower end 
of a vs in. stainless steel rod. 
This rod passes through a # x 
fs in. slotted hole in the end of 
the main lever arm where it is 
positioned by two tightly fitted 
neoprene sleeves, The lever arm 
itself is a 2 x Ye in. stainless 
steel strip soldered at one end to 
one leaf of a hinge. The de- 
tailed drawing shows clearly how 
the use of two hinges produces 
a compound lever arrangement 
giving an adjustable but very 
small movement at the operating 


pin of the switch, for a much 
larger movement of the float. 
The float operates in a trans- 
parent methyl methacrylate guide 
tube which is cemented to a 
flange bolted to the switch base 
plate. A dowel rod in the bottom 
of the guide tube prevents the 
float from dropping out. Inter- 
changeable calibrated orifices in 
the bottom of the flow box de- 
termine the discharge rate of the 
box and the level at which the 


switch must be set to operate for . 


any given flow rate. 


Published by permission of the South 
African Council for Scientific and In- 
dustrial Research. 
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Use Steam Condensate as Water Makeup 


Robert W. Moore 


Metallurgist, Attleboro Refining Co., Attleboro, Mass. 


We operate a copper scrap dis- 
solver in which copper scrap is 
converted to copper sulfate by 
alternate cycles of hot, dilute sul- 
furic acid sprayed over the metal, 
followed by air blown up through 
the mass. Considerable evapora- 
tion occurs in this process, which 
necessitates the constant addi- 
tion of makeup water. 

Originally this water addition 
was accomplished by a simple 
ball float valve attached to a 
water line at city water pressure. 
Lowering of the level in the 
reservoir tank thus added water 
as needed. However, the float 
valve was subjected to the hot, 
acidic steam vapors from the 
solution and occasionally the lu- 
brication of the working parts 
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would fail. This, combined with 
the relatively high pressure of 
the water, would cause the valve 
to stick, with resultant flooding 
or lack of makeup water. 

We eliminated this trouble, at 
the same time conserving heat 
and water, by changing to the ar- 
rangement shown in the sketch. 
The condensate from the heating 
coil is caught in a small tank 
with an overflow to drain. The 
tank is connected to the float 
valve so that hot condensate 
under low static head is returned 
to the reservoir. With this ar- 
rangement the lubrication of the 
makeup valve is less critical and 
the unit has now operated for 
more than two years without at- 
tention or failure. 
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Hand Valves to Decrease 
Control Valve Range 


Tom Ciarlariello 
Chemical Engineer, Mine Safety 
Appliances Co., Pittsburgh, Pa. 


In the May 1956 Plant Note- 
book J. T. Selldorff described 
how to modify a control valve to 
give a narrow flow range. A 
similar result can be achieved 
by using hand valves in series 
or parallel with the control valve, 
or series-parallel combinations 
as in the sketches above. 

The valve or valves can be set 
to throttle or bypass the control 
valve to give the desired narrow 
flow range. Any time a different 
flow range is needed, the hand 
valves can be readily readjusted. 
This easy adjustment is useful 
in cases where the flow range is 
subject to change, or where the 
exact flow range is not known 
before startup. 

Sketches (1) and (2) show 
arrangements with one hand 
valve. Sketch (1) has the ad- 
vantage of making possible tight 
shutoff if only the control valve 
is closed (assuming the control 
valve type permits tight shutoff). 
With sketch (2) the hand valve 
also must be closed. 

Sketches (3) and (4) are 
hookups having two hand valves. 
They give more flexibility and 
allow a wider choice of control 
valves. In all the arrangements 
the control valve is unchanged 
regardless of the adjustment, 
and so may be interchanged with 
another standard control valve. 

In the series arrangements the 
flow range is decreased by allow- 
ing a large pressure drop across 
the control valve when it is 
nearly closed, and a low pressure 
drop when it is nearly open. In 
the parallel arrangements the 
flow range decrease is obtained 
by using the control valve on 
only a small percentage of the 
total flow. 
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How it Works! 


Only new Sarco TD steam trap 
uses kinetic energy of steam to close valve 


GAS MANTLES have been replaced by electric 
lights, steam locomotives by diesels, propeller 
planes by jets. 
Now, the use of the kinetic energy of steam 
principle gives us a modern type steam trap. 
The Sarco TD obsoletes all other types for 10 








to 600 psi installations. For example, it operates 
without a valve closing device—no bucket, float, 
bellows, pins, levers or gaskets. 

Glance below and you'll agree that no other 
steam trap is even similar to the Sarco TD! 

For a trial installation—write today. 


Only Sarco TD Thermodynamic Steam Trap 
Uses This Unique Operating Principle 





VALVE HEAD = 
HARDENED 
STM. STEEL OSC 


ie 


——\ HARDENED 


STM. STEEL 
SEAT SURFACE 


Which Permits Trouble-Free TD Design 


1. Inlet pressure raises disc “A” from seat... 
immediate discharge of air and condensate 
at steam temperature. 





Only 3 parts...all stainless steel 
Sizes % to 1”—each body is as small as a tee 
fitting! Capacity is determined not by a bulky 
body but by the effective orifice, valve action, 
pressure drop and condensate temperature. 








Many Advantages 
. Practically no maintenance—no valve 
mechanism, no narrow channels. Trou- 
ble-free simple design. Only 3 parts— 


2. Steam follows the condensate and the 
high velocity jet across the bottom of disc 
“A” creates a low pressure area (Bernoulli 
effect)...the jet is deflected into chamber 
“F’ where it builds up pressure by recom- 


pression and this pressure acts on the top 
of the disc “A”... 








all stainless steel. 


. One trap for all pressures —self-adjust- 
ing. One large capacity seat for 600 psi 
as for 10 psi. No changes or adjustments. 


. Operates equally well on all loads~—on 
heavy, light or no condensate load. No 
prime to lose. No adjustments. 


. No steam leak required—to operate the 
Sarco TD. Closes tight against steam. 


. Discharges at steam temperature and 
vents air and air-steam mixtures at start- 
up and during operation. 


. Freeze-proof~—when installed with out- 
let down, free to drain. 





—_— -— - 


3. Pressure in chamber “F”, acting on full 
top area of disc “A”, exceeds force of in- 
coming steam and low pressure area under 
the disc...and immediately forces it down, 
closing the inlet. As condensation decreases 
the pressure in chamber “F”, the disc rises 
and steps | or 2 repeat. 





60-day trial convinces...No obligation,..Use coupon! 


SARCO COMPANY, INC., Empire State Bidg., New York 1, N. Y. 


Please send me Sarco TD Steam Trap and strainer for 60-day trial, Size 
For installation on____ 


Name __ 
Steam Traps—Temperature 
Firm. 


Address 


cece iiehicla meh iiael isla’ 


Heating Spe Telhit et 


Title 
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Two Numbers That Make a Log Plot 


J. H. Smith 
Santa Barbara, Calif. 


In the June 1956 Plant Note- 
book (p. 262), C. Volff gave a 
simple “memory” series of 10 
numbers which was close enough 
to a Base-10 log series to permit 
approximate calculations. He 
also referred to the Gold Number 
series of the ancient Greeks in 
which each term was 1.618 times 
the next lower term, and equalled 
the sum of the next two lower 
terms. By remembering just two 
numbers it is possible at any 
time to draw up an accurate 
Base-10 log plot from which the 
logs can be read with at least 
two-place accuracy. 

These numbers are 1,618 (the 
Greeks’ Gold Number), and 
0,209, which is the difference be- 
tween the Base-10 logs of suc- 
ceeding numbers in the Gold 
Number or Fibonacci series. 
Where y 1.618, the Fibonacci 
series is y”" = y"* + y"", that is 
(as the table shows) each num- 
ber of the series, such as 1.618’, 
equals the sum of the next two 
lower numbers, such as 1.618" 
and 1.618’, Furthermore, since 
the log of 1.618 is 0.209, then 
you immediately have at hand a 
means of finding the logs of all 
numbers in the series, such as 
1.618 (log = 0,209), 1.618" (log 

8 x 0.209 = 0.627), ete. 


If you wish, of course, you can 


remember the two numbers to a 
greater number of digits, i.e., 
1.61803 and 0.20899, but you 
cannot plot to such accuracy, so 
there is no need to burden your 
memory with the extra four fig- 
ures, 


inlet (A+B) 


~=-+-- JF ------>k s+ 


“Manometer Decanter” 
Separates Immiscibles 


R. L. Milloch 
Chemical Engineer, Research, 


Chemicale Dept., 
The Quaker Oats Co., Omaha, Neb. 


For certain pilot plant opera- 
tions we needed to separate two 
immiscible liquids continuously 
and automatically by decantation 
without the use of expensive in- 
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strumentation. After making the 
following analysis, we rigged up 
a simple decanter to operate on 
the manometer principle. 

In a manometer containing 
two immiscible phases the vari- 
ous heads (see sketch) have the 
following relations: 

ida + had» = heads 

where the h’s are the heights 
shown in the sketch and d, and 
d, are respectively the densities 
of lighter phase A and heavier 
phase B. h, is an arbitrarily 
chosen depth, but in relation to 
the relative densities and the 
total manometer height, this es- 
tablishes the height at which 
heavy-phase discharge R is lo- 
cated. 

The larger leg of the manom- 
eter (ie., the tank) must be 
sized to allow sufficient time for 
the two phases to separate. When 
additional phase A is added to 
the system it will overflow at EZ. 
Similarly, additional phase B 
added to the system will under- 
flow and discharge from point R. 


Now Caleulate Dewpoint 
Without Tables 


M. W. Africa 


Engineer, Technical Section 
Koppers Co., Inc., Pittsburgh, Pa. 


Having the wet and dry bulb 
temperatures, and the barometric 
pressure, how can you find the 
dewpoint if the barometer is not 
29.92 in. Hg? Probably you will 
refer to Bulletin W. B. No. 235, 
“Psychrometric Tables,” pub- 
lished by the U. 8S. Department 
of Commerce, Weather Bureau. 
If so, you will take the dewpoint 
from the tables, based on a baro- 
metric pressure nearest the one 
in question—that is, provided 
you have a copy of the bulletin 
handy. 

Lacking the tables, you can 
reach for your steam tables and 
gain the desired result with the 
analysis presented here, The 
psychrometric equation below 
will give an answer which is in 
substantial agreement with the 
results you would get from the 
psychrometric tables. 

The equation is based on the 
theory that the wet bulb tem- 
perature represents an equilib- 
rium eondition where heat ea- 
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Powell Lubricated Plug Valves 


FIG. 1559G—150-pound Steel Lubricated 
Plug Valve. Gear operated 


POWELL 


FIG. 2200—175-pound W.0.G. Semi- 
Steel Lubricated Plug Valve 


| 

THE WM, POWELL COMPANY 
2525 Spring Grove Ave. 
Cincinnati 22, Ohio 


VERIFIED 

, Powell Lubricated Plug Valves main- Gentlemen: 
tain the 110-year tradition of quality and precision. Only the finest 
available materials are used. And painstaking quality control is rigidly 
enforced through each and every step of manufacture. 

Valve users who want one source of supply for lubricated plug as 
well as all types of bronze, iron, steel and corrosion-resistant valves 
will want full details on Powell Lubricated Plug Valves. 

For example, features include quick and positive operation—just a 
quarter-turn to open or close. Lubricant grooves surrounding each 
port provide a positive seal when the valve is closed. In an open posi- 
tion, seating surfaces are not exposed. Available in Steel and Semi- 
Steel through distributors in principal cities. 

For full details, write for the new PV-4 Catalog on Powell Lubri- 
cated Plug Valves. Just fill out the coupon and mail. Of course there’s 
no charge, no obligation. 





Please send me a copy of your PV-4 
Catalog on Powell Lubricated Plug 
Valves. It is understood that there is no 
cost, no obligation, 


name 
title 
company 
cily 


ZONE em SILC 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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The source of supply for all valve neede! 


OWELL VALVES......... 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES, 
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PLANT NOTEBOOK 


Nomenclature 
Group = pAP — p.) 
Heat capacity of air or gas, 
Btu./(ib., °F.); 0.241 for air. 
Heat capacity of water vapor 
= 0A8 Btu./ (lb. °F.). 
Molecular weight of air or 
gas. 
Total pressure, or barometric 
pressure, in, Hg. 
Vapor pressure of water va- 
por at saturation or dewpoint 
temperature, in. Hg. 
Vapor pressure of water va- 
por at t., in. Hg. 
Dry bulb temperature, °F. 
Wet bulb temperature, °F. 
Latent heat of water at t., 
Btu./tb. 


pacity of the air and water 
vapor, above the wet bulb tem- 
perature, is just sufficient to 
evaporate enough water from the 
wet bulb to saturate the air in 
immediate contact with it at a 
temperature t,. The heat bal- 
ance set up in the equation ap- 
plies to any inert atmosphere 
(air or gas), and to any total 
pressure. The term p, can be 
found from the steam tables and 
all other terms in the equation 
are known, except p,. Therefore 
it is an easy matter to find p,, 
from which the steam tables will 
show the dewpoint. Here is the 
equation: 


MC palta — be) + 18C plla — ty) A = 


18A\(pe/(P — py) — 1BAA 
where 18 is the molecular weight 
of water, and A = p,/(P — p,). 
If the gas is air, then the equa- 
tion simplifies to: 
(6.977 + 8.64A)(ta — ty) = 

18A(po/(P — pe) — 1BAA 
Solve for A. Then, since A 
p,/(P — p,), solve for p,. Inci- 
dently, p./(P Pp.) and p,/ 
(P — p,) represent the number 
of moles of water vapor per mole 
of dry gas or air at t¢,, and t,, 
respectively. Their difference 
therefore represents the maxi- 
mum amount of water which can 
be turned into vapor at equi- 
librium, 

A check on the accuracy of the 
equation using a_ barometric 
pressure of 23 in. Hg, the lowest 
covered in the tables, together 
with a dry bulb of 80 F. and a 
wet bulb of 60 F., gives p, 
0.857 in. Hg, corresponding to 
t, = 49.6 F. The corresponding 
dewpoint given in the psychro- 
metric tables is 49.0 F. 
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Chart Finds Stages for Extraction 


Dale S. Davis 


Professor of Engineering, University of Alabama, Tuscaloosa, Ala, 


For countercurrent extraction, 
Alders (“Liquid-Liquid Extrac- 
tion,” p. 95, Elsevier Publ. Co., 
New York, 1955) gives the for- 
mula: 

P = 100(F — 1)/(E*™ — 1) 
where P is the percentage of un- 
extracted solute; EF is the extrac- 
tion factor, that is, the ratio of 
amount of solute in extract phase 
to that in raffinate phase; and n 
is the number of extraction 
stages. 

This equation can be solved 
readily and accurately by means 
of the accompanying line coordi- 
nate chart. Use of the chart is 
illustrated as follows: 

1, What is the percentage of 
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non-extracted solute when the 
extraction factor is 2.4 and five 
stages are employed in a counter- 
current operation? Connect 5 on 
the n-scale and 2.4 on the E-scale 
with straight line (1) and note 
the intersection with the P-scale 
at 0.74%. 

2. How many countercurrent 
stages are needed to reduce the 
percentage of non-extracted soi- 
ute to 0.1 when the extraction 
factor is 3.0? Connect 0.1 on the 
P-seale and 3.0 on the E-scale 
with straight line (2) and note 
the intersection with the n-scale 
at 5.9. Six countercurrent ex- 
traction stages would therefore 
be required. 
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Here’s Why !I-R Chemical Pumps Give You 


EXTRA PROTECTION 


... AGAINST CORROSION 


Ingersoll-Rand 
Class HC Chemical Pump 


The LEAKOLLECTOR STUFFING BOX GLAND, furnished on 
all I-R chemical pumps, collects any stuffing-box leakage and provides 
for its safe collection or disposal. It fits the stuffing box closely, both 
inside and out, thus preventing cocking of the gland and escape of 
fluid. Split design for use with packed boxes permits easy removal from 
the shaft for repacking. 


The MECHANICAL SHAFT SEAL, which entirely eliminates 
stuffing-box packing, can be supplied on all I-R chemical . pomge if 
desired. It greatly reduces leak- ‘ 
age losses and, once installed, 

requires no further attention. 

While a single seal will handle 

most liquids, a double seal is 

available for handling abrasive, 

very hot, or very corrosive solu- 

tions. 


Gaia section of Aiatens Shatt Seal 


IRCAMET, developed by Ingersoll-: 
Rand especially for chemical pump 
service, is a high nickel-chromium 
molybdenum alloy steel with excep- 
tional resistance to the corrosive 
action of a wide variety of acid and 
alkaline solutions. All pump casing 
and impeller parts in contact with 
the liquid handled are made of 
IRCAMET. The shaft is made of 
a similar wrought alloy. For lasting 
external protection, the entire unit 
is sprayed with a special paint 
which is highly resistant to chemi- 
cal action. 


LEAKOLLECTOR stuffing 
box gland 
Ingersoll-Rand Chemical 
Pumps are available in sizes 
to handle up to 4,000 gpm at 
temperatures to 800F. For 
complete information, ask for 
Bulletin No. 7095-A. If you 
have a pumping problem, your 
nearest I-R representative 
will be glad to assist you in 

any way possible, 


n ingensoll -Rand 


11 Broadway, New York 4,N. Y, 


PUMPS CONDENSERS ° COMPRESSORS ° AiR & ELECTRIC TOOLS ° 
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A MESSAGE TO AMERICAN INDUSTRY 


© FOURTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Caused It? 


Why is the United States confronted with a 
serious shortage of scientists and engineers? 
One reason, discussed in earlier editorials in 
this series, is that the increasingly complex tech- 
nology needed for national security and for an 
expanding economy has raised enormously the 
demand for technically trained people. 

' But it is clear also that too little has been 
done to increase the supply of scientists 
and engineers and to make most effective 
use of the limited number now available. 
It is with this second reason for the shortage 
that this editorial deals. 

' Too few bright young people have been at- 
tracted to careers in the sciences and engineer- 
ing. Many with technical training have been 
leaving these professions, with the exodus from 
teaching being especially alarming. And the 
technical talent now employed in industry, gov- 
ernment and education is, in too many instances, 
being utilized less effectively than it might be. 


Paying for a Miscalculation 


A legacy of the depression provides part of 
the explanation for the current shortage of 
young people entering scientific and engineer- 
ing careers. Because of low birthrates in the 
1930s, there are now about one million fewer 
boys and girls of college age than there were in 
the early 1940s. Not until 1960 will there be as 
many in the 18-21 age group as in 1945, And 
from the brightest young people of these ages 
must come, not only scientists and engineers, 
but the new members of all the professions 
needed by our growing economy. 

A miscalculation in the late 1940s, when our 
future needs in various occupations were being 
gauged, provides another part of the explana- 
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tion. Occupational counselors and high school 
students were advised that, because of heavy 
postwar enrollments in engineering and other 
technical fields, “it is likely that the shortages 
of trained men will be alleviated in a few years.””* 

Instead of being alleviated, however, the 
shortages became more acute. Job opportunities 
grew rapidly, while graduating classes dwin- 
dled. Fewer than half as many students received 
degrees in engineering in 1955 as in 1950, the 
peak postwar year. The trend has been reversed, 
but graduating classes will not be large enough 
to narrow the gap for several years. 


Lost Talent 


Beyond these temporary conditions, there is 
another explanation for the failure of the num- 
ber of scientists and engineers to keep pace with 
our rising needs. This is the staggering loss be- 
tween high school and college of young people 
with the talent to be successful in science and 
engineering. Last year between 60,000 and 
100,000 high school graduates of college 
ability failed to enroll in college for finan- 
cial reasons and perhaps an additional 
100,000 did not enter college because of 
lack of interest.{ . 

Of the most intelligent 20 percent in the group 
of college age, fewer than half enter college and 
only about a third graduate from college. Edu- 
cational authorities estimate that fewer than 
2 percent of those in the college age group who 
are mentally equipped to obtain Ph. D. degrees 
will actually obtain such degrees. 

Another crucial stage is in the high 


*U. S. Bureau of Labor Statistics, Occupational Outlook 
Handbook (Bulletin 940), p, 63. 

tCharles C. Cole, Jr. (assistant dean, Columbia College. 
Columbia University), Higher Education, November 1955. 
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schools, where future scientists and engi- 
neers receive their first training in science 
and mathematics. There are serious weak- 
nesses and signs of deterioration in this 
vital part of our educational system. 

, One-quarter of all American high schools 
offer no chemistry or physics. One-quarter offer 
no geometry. In many of the schools offering 
science and mathematics courses, the quality of 
instruction is low. Last year in the New York 
City school system alone more than 10,000 stu- 
dents were in science classes taught by teachers 
who were not trained in science. 

This is a situation that threatens to be- 
come much worse. Between 1950 and 1955 
the number of graduating teachers qualified to 
teach high school mathematics dropped 53 per- 
cent and those qualified to teach science dropped 
59 percent. Furthermore, only about 60 percent 
of the graduates certified to teach mathematics 
or science in 1955 entered teaching as a career. 

On the students’ side — partly because of in- 
adequate guidance programs — there has been 
a drift away from science and mathematics 
courses. The result of low student interest, and 
poor high school programs, in science and math- 
ematics is virtually to foreclose careers in sci- 
ence and engineering to many bright young 
people. They miss the necessary basic training. 
Many who do attempt to obtain college train- 
ing in these fields are ill-equipped. Engineering 
school deans report that fully half of their stu- 
dents enter with deficiencies in mathematics. 


Misuse of Trained People 


Scientific and engineering careers have 
long had a reputation for low salaries and 
limited opportunities for advancement. |n 
recent years starting salaries have sky-rocketed 
and have been accorded wide publicity. But un- 
fortunately there has been much less improve- 
ment in the salaries paid experienced engineers 
and scientists, especially in government and ed- 
ucation. This has lowered the morale of experi- 
enced men and provided an incentive to desert 
engineering and research positions for higher 
paying jobs in sales or management. 

Engineers and research scientists complain 
also that too much of their time now is spent on 
tasks that draftsmen and technicians could per- 
form. Unfortunately for easy solution of this 
problem, however, there is an acute shortage of 
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technicians as well. Worse still, there are indi- 
cations that some companies in industries using 
large numbers of engineers have gobbled up 
technical manpower at a faster rate than they 
can effectively employ these scarce people. 

Another drain on the supply of newly-trained 
scientists and engineers is military service. 
About 8,000 of this year’s 27,000 engineering 
graduates were in ROTC programs and commit- 
ted to active duty after graduation. Dr. A. W. 
Davison, chairman of the Engineering Man- 
power Commission of the Engineers Joint Coun- 
cil, says that in most cases no attempt is made 
by the Armed Services to assign these young 
officers to duties for which their engineering 
education specifically prepared them. They are 
not only withheld from industry and education 
for two years but also are not utilized in defense 
programs requiring more engineers and re- 
search scientists. 

Some of the causes for the present short- 
age of scientists and engineers — bad ad- 
vice a few years ago and a college age 
group held down by depression birthrates 
in the 1930s—are gradually being over- 
come. But others, such as the deteriora- 
tion of science and mathematics training 
in our public schools and the many in- 
stances of ineffective utilization of scarce 
technical talent, enjoy no such prospect of 
automatic correction. The final editorial in 
this series will deal with some practical sug- 
gestions for meeting these problems. 





This is one of a series of editorials prepared 
by the McGraw-Hill Department of Economies 
to help increase public knowledge and under- 
standing of important nationwide develop. 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 

' Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text, 
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You and Your Job 


EDITED BY H. T. SHARP 


CE’s Helps for License-Minded Chemical Engineers: 


—_ 


August 195! 


: Are You Ready for Professional Registration? 


February 1956: How You Can Pass the Registration Exam 


Now. in October 


How You Can Register in Other States 


John D. Constance, P.E., Cliffside Park, N. J. 


FTER THE FIRST two articles 

in this series had appeared, 
both licensed and unlicensed men 
wrote me to lament the geo- 
graphical limitations on the pro- 
fessional engineers’ license. This 
article tells how to remove these 
limitations and make a profes- 
sional license more valuable. 

Engineers simply cannot ac- 
cept state or regional boundaries 
as limits on their activities be- 
cause of the very nomadic na- 
ture of engineering practice 
itself. The next job, the next 
project may literally take the en- 
gineer anywhere. 

However, since each state has 
the right and duty to regulate 
engineering within its borders 
for the protection and welfare 
of its citizens, it must pass on 
the qualifications of all engineers 
who seek to practice there 
whether licensed elsewhere or 
not, The. already-licensed engi- 
neer is therefore confronted- 
and often perplexed—by the 
problem of interstate registra- 
tion. 


You’re Okay for Awhile 


Fortunately, most states per- 
mit engineers duly-licensed in 
another state to practice for a 
short time without having to get 
a new license. 

Usually, the engineer can work 
for 30-60 days in any one cal- 
endar year without applying for 
permanent registration. In some 
cases, state boards even permit 
such temporary practice beyond 





JOHN D. CONSTANCE is @ rec- 
ognized expert in preparing en- 
gineers for licensing. 
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the legal nominal limit—pending 
the processing of an application 
for permanent _ registration. 
Check with the state board sec- 
retary® for details on this im- 
portant aspect of interstate 
registration. 

On the one hand the various 
state registration boards are 
charged with promoting and 
facilitating the flow of engineer- 
ing talent across state lines. On 
the other, they must prevent the 
use of interstate registration as 
a means of getting around the 
tougher licensing requirements 
of any other state. 

In addition, the varying needs 
and differing political climates 
in the various states work 
against the adopting of a uni- 
form registration law, though 
this is the ultimate goal. 


Must Prove You're Qualified 


Licensure by endorsement 
(without taking any tests) is 
granted to applicants registered 
elsewhere by nearly all states. 
But before a state board will 
approve an applicant for a 


* Chem. Eng., Aug. 1955, p. 220 lists 
names and addresses of state board 
secretaries. Listing for Delaware is in 
error: write to Mr. Frank T. Lynch, 11 
©. 12th St., Wilmington, Del 





License Series Reprinted 


You can now get reprints 
of all three articles in CE’s 
series for license-minded 
chemical engineers. Price 50¢ 
each. For quickest delivery, 
check Reprint No. 85 when 
you send in a Reader Service 
card. 
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license under this provision, it 
always tries to make certain that 
he is fully qualified. Applicants 
may be considered for endorse- 
ment if they hold: 
eLicense or certificate to 
practice professional engineer- 
ing issued after examination by 
a legally constituted board in 
any other state or political sub- 
division of the United States. 
¢ Certificate of Qualification 
issued by the National Council 
of State Boards of Engineering 
Examiners (NCSBEE). 
Provided: 
¢That when the license or 
certificate was issued, the issu- 
ing state’s examination was the 
full equivalent of the current 
exam in the state in which the 
application is being filed. 
¢ That the applicant’s record 
fully met all other requirements 
age, citizenship, education, ex- 
perience and character. 
According to NCSBEE, 46 
states give maximum possible 
credit to examinations given by 
other boards. Two states require 
an oral examination regardless 
of written examinations taken 
in other states and one board 
recognizes examinations given 
by only those boards with which 
it has reciprocal agreements. 


Reciprocity Is a Special Case 


A special case of registration 
by endorsement, reciprocal regis- 
tration involves mutual agree- 
ment between two or more states 
to grant registration by “reci- 
procity.” This procedure pre- 
supposes a reasonable equality 
of qualification requirements. As 
noted, practically all of the state 
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“Preventive medicine for tank cars?” 


Tank cars take terrific punishment. That’s why, like 
all equipment, they require periodical inspection and 
repairs to vender the best possible service. In 30 car 
repair shops, strategically located throughout the United 
States, GATX tank cars receive this care—inspection, 
steam-cleaning, lubrication, tank testing, painting and 
general maintenance. The purpose of this ‘‘preventive 
medicine”’ is to keep GATX cars in service for longer 
periods—to give you maximum benefits from your 
GATX lease. 


GENERAL SERVICE CARS 











Service Offices In Principal Cities 
Service Plants Throughout The Country 





react Vf wane 
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ALUMINUM CARS 


This service is part of every GATX lease ... a lease 
that provides shippers with the most dependable service 
available for bulk liquid transportation. When you lease 
cars from General American, you avoid the need for 
capital investment as well as operating, servicing, and 
maintenance problems. 

If you’d like additional information concerning the 
advantages of a GATX lease, call or write your nearby 
General American District Office. 

It Pays To Plan With General American 


PRESSURE CARS INSULATED CARS 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street « Chicago 90, Illinois 
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registration laws permit the 
waiving of examinations for 
registration by endorsement. 
Hence, insisting on reciprocity 
agreements in addition to such 
waivers has been found to be 
fundamentally unsound, 

Different states have different 
standards of qualification, and a 
state with higher standards 
balks at lowering them to enter 
into a reciprocal or blanket 
agreement. However, all states 
are attempting to extend such 
agreements, 

NCSBEE’s Committee on 
Registration by Endorsement 
notes that 50 of the 52 boards 
will honor a request for a candi- 
date’s grades on his written ex- 
amination in that state when he 
applies for registration by en- 
dorsement in another state. 
Similarly, 46 of the 52 will honor 
a request for a copy of the ex- 
amination taken by the candi- 
date. This shows a definite trend 
toward reciprocity in practice, 
if not in law. And it’s a happy 
commentary on the spirit of co- 
operation that guides members 
of NCSBEE in their dealings 
with one another. 


NCSBEE Coordinates 

Officially, NCSBEE is an ad- 
visory and coordinating agency 
established primarily to help 
state examining boards in their 
cooperative effort for more effi- 
cient and uniform registration 
laws. NCSBEE both promotes 
effective procedure for interstate 
registration and provides a 
medium for discussing and de- 
veloping the solution to this diffi- 
cult problem, 

NCSBEE is supported by each 
of the various state boards and 
technical societies. Its executive 
secretary, T. Keith Legaré can 
be reached by writing P. O. 
1404, Palmetto Life Bldg., 
Columbia, 8. C. 


Cuts Time and Cost 


To minimize the effort and 
expense engineers registered in 
one state must go to to get a 
license in another, NCSBEE 
has established the Nationa) 
Bureau of Engineering Regis- 
tration (NBER). The bureau 
is a fact finding and qualify- 
ing agency which serves as a 
reliable source of information 
for state boards and acts as a 
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What’s Needed for Registration by Endorsement 


When processing an individual application for registration, each state 
reserves the right to act as it deems necessary to conform to the require- 
ments of the statutes and regulations in force within its boundaries. But 
here are the general conditions laid down by each state and territory. For 
maximum usefulness, we’ve listed conditions for the general case of regis- 
tration by endorsement. Reciprocal registration, for those now licensed 
elsewhere, is a specific example of this general case. 


Alabama 


Alaska 


Arizona 


Arkansas 


California 
Colorado 


Connecticut 


Delaware 


Florida 


Georgia 


Hawaii 


Idaho 


Illinois 


Indiana 


lowa 


Kansas 
Kentucky 


Louisiana 
Maine 


Graduation from approved school plus four years of 
satisfactory engineering experience. 

Each case considered individually. Qualification require- 
ments of the state of prior registration must not be 
lower than that of Alaska. 

Proof of residence in Alaska. 

For non-residents, a temporary permit for a period not 
to exceed one year and limited to a specific engage- 
ment may be issued for a fee. 

Prior registration by written examinations. 

Prior registration based on long practice. 

Prior registration on graduation plus four years of satis- 
factory engineering experience. 

Weight given to prior registration by written exam. 

Meet statutory requirements of training and experience. 

An independent investigation of qualified non-residents. 

No reciprocity agreements with other states. 

Oral examination in California required. 

Graduation from an approved school plus three years 
of satisfactory experience. 

Seven years of satisfactory experience for applicants 
without educational credit. 

Prior registration under equivalent requirements. 

Except in doubtful cases, no written exam required. 

Graduation from an approved school plus four years of 
satisfactory engineering experience. 

Prior registration by equivalent examination plus eight 
years of satisfactory engineering experience. 

Satisfy statutory requirements of education, training 
and experience. 

Prior registration or National Bureau of Engineering 
Registration (NBER) certification not recognized. 

Satisfy requirements of training and experience plus 
prior registration by passing equivalent written ex- 
aminations in another state. 

Prior registration plus evidence of long established re- 
sponsible practice (over 15 yr.). 

Prior registration under equivalent requirements. 

Oral examination in doubtful cases. 

Prior registration by passing equivalent written exami- 
nations in another state. 

Established standing with more than 12 yr. of practice. 

NBER certification accepted. 

Prior registration by written examination accepted 
where a reciprocal agreement exists. 

May deny registration if prior registration was not by 
written examination. 

Registration in anther state prior to 1946 based on 
graduation from an approved school plus four years 
of experience. 

Graduation from an approved school plus 15 yr. expe- 
rience plus recognized distinction, _ 

Prior registration by written examination. 

Prior registration, on qualification, prior to 1950. 

Prior registration under a “grandfather clause” 
to 1923. 

Prior registration by written examination. 

Personal interview or other evidence, if prior registra- 
tion was without written examination. 

Satisfactory training and experience. 

Prior registration on graduation plus four years of ex- 

rience. 

Prior registration on eight years of experience plus 
two-day written examination. 

Graduation from an approved school. 

Graduation from accredited curricula plus four years of 
qualifying experience. 

Equivalent written examination in another state ac- 
cepted in lieu of Maine examination. 

High professional standing plus oral exam in Maine. 

NBEk certification practically always accepted. 


prior 
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Here, a modern PLATINUM METALS re- 
fining plant is provided with special 
facilities for sampling and recovery from 
spent catalyst. Baker guarantees 100% 
return of assayed content. 

Our plant is geared to assure depend- 
able service which will free your PLAT- 
INUM to manufacture fresh catalyst with- 
out unnecessary delay. Baker is also 
prepared to manufacture fresh catalyst 
in any required concentration of metal— 
in the form and on the carrier you specify. 

If you would like detailed information 
on Baker Catalysts and our Catalyst Re- 
covery Service, your inquiry will receive 
our immediate attention. * *« * * 


Literature on 

Platinum Metals 
Catalysts 

is available and 

will be sent 

at once, upon request. 


& COMPANY, (NC. 


a V/V ALAM 


TI13 ASTOR STREET + NEWARK, N. J, 


ENGR L,FAM RAD 11M LIS 7 Fes eS 
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What's Needed for Registration by Endorsement (continued) 


Maryland 


Massachusetts 
Michigan 


Minnesota 


Mississippi 
Missouri 


Montana 


Nebraska 


Nevada 
New Hampshire 


New Jersey 


New Mexico 


New York 


North Carolina 


North Dakota 


Ohio 


Oklahoma 


Oregon 


Pennsylvania 


Puerto Rico 
Rhode Island 


Long practice (over 12 yr.). 

Graduation from an approved school plus four years of 
engineering experience. 

Satisfy minimum statutory requirements (Model Law). 

NBER certification accepted. 

Twelve years satisfactory experience plus prior regis- 
tration or NBER certification under requirements 
equivalent to those of Michigan at that time. 

Prior registration by written examination under regis- 

tion requirements equivalent to those of Michigan. 

Prior registration under equal statutory requirements 
in a state extending similar privileges to Minnesota 
registrants. 

Graduation from an approved school prior to 1945 plus 
four years of satisfactory experience. 

Oral examination waived on NBER certification. 

Oral examination waived if there is a reciprocal agree- 
ment between the two states. 

No statement is furnished. 

Eight years of satisfactory experience, plus passing 
equivalent oral or written examination elsewhere. 

Graduation from an approved school plus four years of 
satisfactory experience. 

Reciprocal agreements with other states are not re- 
quired for registration by endorsement, but are re- 
quired for reciprocal registration. 

NBER certification accepted. 

Prior registration before 1948 on graduation plus four 
years of experience. 

Prior registration on 12 yr. of lawful practice including 
responsible charge of important work. 

Outstanding experience, including five years in responsi- 
ble charge of engineering won § 

Prior registration by written examination of reasonably 
high standards. 

Oral examination at an official meeting of the Board of 
Examiners in Nevada. 

Satisfying statutory requirements. 

Eminent standing in the profession. 

Prior registration by passing equivalent written exami- 
nation in another state. 

Fifteen years of lawful practice. 

NBER certification, plus satisfying all other statutory 
requirements, 

Graduation from an accredited school plus four years of 
satisfactory experience. 

Prior registration by passing equivalent written exami- 
nations in another state. 

Prior registration oy evidence of recognized standing 
and long established practice (over 15 yr.). 

Prior registration by written examinations. 

Prior registration on long practice. 

Prior registration on graduation plus four year of pro- 

ressive engineering experience. 

NBER certification. 

Education, 10 yr. experience, eminence plus prior regis- 
tration by personal interview and oral examination by 
applicant's home board. 

Prior registration by written examination. 

Lo Fen nang if registered elsewhere prior to 1938. 

Re tion prior to 1946 on graduation plus four years 
of experience. 

Prior registration before 1935, under “grandfather 
clause. 

By reciprocity agreements with other states. 

NBER certification accepted. 

Prior registration by passing an equivalent written ex- 
amination in another state. 

Six years of engineering experience (including two 
years in responsible charge) prior to enactment of a 
registration law in the applicant’s home state. 

Only on prior registration by passing a written exami- 
nation in another state and provided that the other 
state accepts Pennsylvania examinations. 

By reciprocal agreement with states. 

By investigating the original state registration. 

Graduation in an approved engineering curriculum plus 
four years of satisfactory experience. 

Twelve years or more of lawful practice of a satisfac- 
tory character, provided applicant not less than 35. 
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clearing house for the records 
of professional engineers. 

Upon application, the bureau 
studies the applicant’s registra- 
tion with his home state board 
and reviews his experience rec- 
ord. If approved, the applicant 
is granted a Certificate of Quali- 
fication. 

National certification in engi- 
neering is still comparatively 
young. Unlike the medical pro- 
fessional certification, the NBER 
certificate is not yet accepted by 
all state boards. 

This certificate is not a na- 
tional license to practice engi- 
neering nor does any state board 
permit its use in lieu of its own 
state license. It is merely a veri- 
fied record of the engineer’s ex- 
perience. 

But it’s also an instrument 
that makes it easier for a fully 
competent engineer to cross state 
lines, and easier for a state board 
to recognize such competence 
and avoid duplicating the com- 
piling and rechecking of educa- 
tional and experience details 
that have already been reliably 
compiled and checked. 

In its present form the certifi- 
cate is a photostatic copy of the 
application bearing the official 
seal of NCSBEE. It is not suit- 
able for framing. 

Some states accept the certifi- 
cate as meeting all state require- 
ments for engineering registra- 
tion. Others accept it in part, 
making use of the verified 
records of education and experi- 
ence only. A few feel that use of 
the certificate would constitute 
an unlawful delegation of power. 


Apply Early, Save Time 


When applying for reciprocal 
registration, the engineer may 
send an NBER certificate to the 
board involved, along with the 
regular state license application 
form. 

All boards want to see up-to- 
date records, You can supply 
them either of two ways: 

eBring an original bureau 
record up to date through the 
facilities of NBER and submit 
with the application. 

¢ Complete the state applica- 
tion form and submit for state 
board checking and approval. 

An investigation as conducted 
by the bureau often takes con- 
siderable time. The engineer 
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Uy GOW 
TUBING 


NS RO ED leat ae RETAE tee 














Today's better way to conduct corrosive liquids or gases 
is with rugged, heavy-duty TYGON TUBING. This 
flexible, plastic pipe, in sizes up to 3” ID, is used exten- 
sively as temporary or permanent acid and alkali lines; 
as inlet and discharge ports for chemical pumps and 
filters; as drainage and supply lines to and from reactors 
and storage tanks; and as a safe, efficient conducting 


medium in many other applications. 


Available in six standard formulations to meet a wide 
range of chemicals and other operating conditions, 
TYGON TUBING, ranging from crystal clear to glossy 
black, is highly resistant to acids and alkalies, oils and 
greases, alcohols and water. Its minimum extractability 
permits use with the most sensitive solutions, Its smooth 
surfaces afford faster flow and quicker, easier cleaning. Its 
full flexibility makes even the most difficult installation 


simple. Its high strength, abrasion resistance, and non- 


aging characteristics insure long service life. 


Why not solve the gas or liquid transmission problems 
in your plant by writing today, for detailed information 
and technical data on TYGON TUBING? Ask for free 
Bulletin T-97, Address: U. §. STONEWARE, AKRON 
9, OHIO. 


Plastics and 2 gte Division 
<2, S 
U. §. STONEWARE 


AKRON 9, OHIO 





YOU AND YOUR JOB... 


What's Needed for Registration by Endorsement (continued) 


South Carolina 


South Dakota 


Tennessee 


Texas 


Utah 


Vermont 


Virginia 


Washington 
West Virginia 


Wisconsin 


Wyoming 


Prior registration by written examination. 

Prior registration on long practice. 

ae registration on graduation plus four years prac- 
ice. 

Prior registration under a “grandfather clause”, if appli- 
can’t education and experience are acceptable. 

NBEK certification accepted. 

Prior registration by written examination in another 
state, provided the other state accepts S. D. exams. 

Prior registration on long practice, if ie is reciprocal 
agreement between the two states. 

Graduation from approved school, four years practice. 

Prior registration by written examination. 

Prior registration on long practice. 

NBER certification accepted, 

Graduation from an ECPD-accredited course plus at 
least four years of satisfactory experience. 

Prior registration by written examination following 
eight years of satisfactory experience. 

Twelve years of experience in engineering work of which 
five years were in responsible charge—provided the 
applicant was registered in another state prior to 1942 
and provided the applicant was not less than 35. 

Prior egg on graduation plus four years of 
qualify ng experience. 

Prior registration by written examination and eight 
years of qualifying experience. 

Graduation en four-year course plus three years of 
engineering experience. 

Prior registration in another state. 

Prior registration in another state of equal qualification 
requirements, if reciprocal agreement exists. 

Ten years of responsible, lawful practice, if prior 
registration was not based on written examinations. 

Personal interview during one of the regular examina- 
tion periods in Virginia may be required. 

Satisfying the statutory qualification requirements. 

Graduation from an approved school. 

Prior registration by passing an equivalent written 
examination in another state. 

Mature age, long professional experience and outstand- 
ing engineering accomplishments, plus an oral ex- 
amination by the West Virginia Board. 

Graduation from approved school, four years practice. 

Twelve years of engineering experience, over 35. 

NBER certification may be accepted. 

Prior registration by written examination plus satisfy- 
ing Wyoming experience requirements. 

Prior registration under an eminence clause. 

Prior registration without examination if the applicant 
is unanimously approved by the Wyoming board. 


shouldn’t wait until he actually 
needs a certificate to apply. He 
should file with the bureau as 
early as practicable to avoid un- 
necessary delays in the future. 
Special forms are supplied. 


Here Are the Guides 
Two simple rules express the 

boards’ guiding principles when 
disposing of a request for regis- 
tration by endorsement: 

¢ Waive written and oral ex- 
aminations if the applicant has 
passed a reasonably equivalent 
written examination in another 
state. 

¢ Waive written and oral ex- 
aminations in the case of reg- 
istered engineers of long estab- 
lished practice and recognized 
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standing in the profession. This 
assumes, of course, that the 
applicant meets all other statu- 
tory requirements. 

NCSBEE through its Com- 
mittee on Registration by En- 
dorsement has devoted many 
years of effort to this problem 
of interstate registration. It is 
recognized as a problem of edu- 
cation and persuasion. This 
committee has explored the 
conditions for registration by en- 
dorsement without written ex- 
amination with the various state 
boards and has compiled the list 
of these requirements that ac- 
companies this article. Since re- 
quirements change, you'd be wise 
to confirm these with the board 
involved. 


ATOM EDUCATION 
. . « More Join In 


Urgent need for more men to 
staff nuclear research and de- 
velopment groups has led nearly 
100 colleges to establish at least 
one course in nuclear technology. 
About half of these will offer a 
course for the first time this 
year, and many others are in- 
creasing the scope of their pro- 
grams this year. 

To help them prepare for the 
new courses, the Atomic Energy 
Commission, the National 
Science Foundation and a num- 
ber of other groups have co- 
sponsored two eight-week sum- 
mer sessions to teach faculty 
members how to incorporate 
nuclear training into college 
programs and to deepen the edu- 
cators’ training in the field. 

The courses, one at Argonne 
National Laboratory near Chi- 
cago, the other Brookhaven Na- 
tional Laboratory on Long Is- 
land, were both very popular 
with the schools. At Argonne, 
deans from 80 colleges nominated 
a total of 168 faculty members. 
Only 61 could be accepted. 

Why the tremendous interest 
in nuclear education? Let AEC 
chairman Lewis L. Strauss an- 
swer: “To meet our needs for all 
atomic research and develop- 
ment-—both government and in- 
dustry—-we may require new 
scientists and engineers at a rate 
somewhere between 2,000 and 
8,000 per year. We are now pro- 
viding only about half of that 
requirement.” 

Not only will AEC’s courses 
spur the establishment of new 
college programs but they’ll also 
boost the quality of intruction 
in some of the courses set up 
earlier. Many of these were 
sketchy, survey-type affairs. 
More advanced programs in the 
colleges are also apt to result. 


NEXT MONTH 
$100,000/YEAR JOBS 
Several dozen men in the 
chemical process industries 
earn $100,000 or more per 


year. What makes them 
worth so much to their com- 
panies? A YYJ feature post- 
poned from this month. 
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What the Press says about the Tanker 


“WORLD GLORY” 


DESIGNED, BUILT, TURBINED BY BETHLEHEM 


N.Y. HERALD TRIBUNE 
APRIL 9,1956 


World Glory makes seventeen- 
knots loaded on 15,000 horse- 
power, using eighty-three tons 
of fuel daily. 

“This unrivalled efficiency 
was an important factor in the 
decision to build the new ship 
for American flag operation. In 
the last two years, other tank- 
ers of 45,000 tons and more 
have been built abroad, but this 
is the first time that one of 
these mammoth ships will join 
the American merchant ma- 
rine.” 


NEW YORK TIMES 
APRIL 9, 1956 


Three vessels are to be built. in 
this country and will be regis- 
tered here, In addition to the 
super tanker, orders have been 
placed for two more at 32,000 
tons each. 

The Niarchos tanker World 
pons tly smaller than the 


— same yard, but but for foreign regis- 

vessel's — 
aaa follows the World Glory 
The latter's prea ee ers A effi. 
¢ has attrac great at- 
contion, On 15,000 horse er 
she develops seventeen ots, 
using only eighty-three tons of 
fuel a day. 


was built at the — 


SHIP REPAIR YARDS 
New York Harbor 
Beaumont, Texas 
San Francisco Harbor 


Boston Harbor 
Baltimore Harbor 
Los Angeles Harbor 


SHIPBUILDING YARDS 


Quincy, Mass. Staten Island, N. Y. 
Sparrows Point, Md. Beaumont, Texas 
Terminal Island, Calif. San Francisco, Calif. 
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N.Y. HERALD TRIBUNE 
APRIL 17, 1956 


The 46,000-ton tanker will be 
slightly larger than the World 
Glory built by the same Bethle- 
hem yard for Mr. Niarchos who 
is operating it under the Li- 
berian flag. The World Glory 
has established a remarkable 
record since she went into serv- 
ice two years ago for reliability 
and economy of operation. 


NEW YORK TIMES 
AUGUST 26, 1954 


The World Glory is very fast 
afloat and smooth in operation. 
Her 15,000-horsepower turbines 
turned out speeds in excess of 
seventeen knots in all-out trial 
runs last May, and she managed 
to better sixteen knots while 
using only 12,000 horsepower, 


Master Is a Veteran 


The master of the World Glory, 
Captain Corcacas said she had 
handled “like a baby carriage” 
on her initial trip, 


ory 


NEW YORK TIMES 
MAY 4, 1954 


After the vessel docked shortly 
after 2 P. M. at the Boston Naval 
Shipyard in East Boston, Captain 
Smith praised the performance of 
the tanker, the second largest 
merchant ship built in this coun- 
try. The 53, gross-ton — 
liner, United States, built at 
port News, Va., is the largest 

“She performed marv ly,” 
he said, 


BETHLEHEM STEEL 
Shipbuilding Division 


GENERAL OFFICES: 25 BROADWAY, NEW YORK 4, N. Y. 


On the Pacific Coast shipbuilding and ship repairing ore 
the Shipbuilding Division of Bethlehem Pacific Coast Stee 
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HARBISON-WALKER 


HARBISON-WALKER 


AND SUBSIDIARIES 
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REFRACTORIES 


—HAVING CHARACTERISTICS 
OF SINGULAR MERIT— 


can reduce production costs 


and improve furnace performance 


Throughout the chemical processing industries, the 
economy of correctly applied refractories is fully 
recognized. Wherever heat is used, refractories are 
needed to confine and direct it. Experienced opera- 
tors know that over-all production costs can be 
materially reduced by the proper selection of 
refractories. 


Harbison-Walker has constantly kept abreast of 
demands in the development of specialized re- 
fractories designed to meet the widely diversified 
conditions employed in chemical processing opera- 
tions. In addition to the unusual products listed on 
the opposite page, several other refractories of 
special merit are briefly described in the following: 


ciably lower alumina content. Its alumina 
content closely corresponds to that of pure 
mullite. Because of its high degree of 
stability and its fully developed mineral 
composition, H-W MULLITE is unusually 
resistant to many corrosive slags and fumes. 
In addition, the superior physical properties 
contribute to the excellent service secured 
from this unusual synthetic mullite re- 
fractory. 


Where corrosive chemical and acid condi- 
tions prevail, DURO and W-ACID brands of 
acid-proof brick provide highly effective 
resistance. 


H-W CORUNDUM is an extremely hard- 
fired refractory consisting entirely of corun- 
dum (99+ crystalline alumina). Its prop- 
perties of particular importance for use 
under the most severe conditions are high 
refractoriness, substantially equivalent to 
that of pure alumina (3700°F.), exceptional 
volume stability and resistance to fluxing by 
various corrosive ash constituents and vola- 
tile alkalies, at high temperatures. 


H-W MULLITE is made synthetically rather 
than from the natural minerals of appre- 


Harbison-Walker produces more than fourscore 
commercial types and classes of refractories which 
fulfill the requirements for exceedingly severe oper- 
ating conditions, such as high temperatures, spalling, 
fluxing and pressure. These types include all classes 
of basic, silica, high alumina, fireclay and insulating 
refractories as well as cements, castables, plastic 
fire brick and monolithic ramming materials. 


Technical service based on the most extensive 
experience and research is freely offered for assist- 
ance in determining the refractories best suited for 
each specific requirement. 


REFRACTORIES COMPANY 


World's Largest Producer of Refractories + General Offices: Pittsburgh 22, Pennsylvania 
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Improved Elevated Temperature Strength 


. . . of austenitic stainless 
steels can be had by cold- 
working. Up to now, this 
Stress, 1000 psi technique has been used 
40 for atmospheric tempera- 
ture applications only. 


Effect of Coid Rolling on Stress Rupture - Type 30! Stainiess 


15% CR 


200° F 


af ill 
ns i 
Sl : {tm 
ii il mi TNT Mm R. A. Lula, A. J. Lena, H. M. Johnson 
Allegheny Ludlum Steel Corp., 
l rin 


Edna tt 
. Brackenridge, Pa. 


Ability of austenitic stainless 
steels to be work-hardened to 
high-strength levels has been 
used to great advantage for 
many years to provide corrosion- 

350° F resistant, high-strength mate- 
: rials for structural components 
which operate at atmospheric 
temperatures. Outstanding ex- 
ample of this type of material is 
cold-rolled Type 301 stainless 
steel which is used extensively 
for structural applications in 
automotive truck trailers and 
Ss pee as aS eae a COR SHOES! 308 OMe ON ee UE railway cars. 
“100 ‘ In contrast to the wide use of 
Rupture time, hours cold-rolled austenitic stainless 
steels at normal temperatures, 
Stress, thousand psi Stress, thousand psi there has been relatively little 
ah a attempt to extend their use to 
Rupture in 100 hes elevated temperatures. This con- 
30 F in 1000 hs. 3 dition has undoubtedly been due 
200° F > ° 
e i to the lack of information de- 
ae ATI ° improved by cold rollin posh tied the tects of = con- 
Improved by cold rolling Son eer HTPTTTT ? working on the strength and 
1 Tm, 350° F structural stability of these ma- 
1,350° F terials when subjected to load- 
—, ing at elevated temperatures. 
: i “ge agg a ona — f Results of an investigation on 
Peveant cold. roned Rerednt caid rotied the effects of cold-working on 
the high-temperature properties 
Elongation percent in 2" of the austenitic stainless steels 
Tj show that significant improve- 
ment is possible. Steels chosen 
- Elongation increase due to for this work were Types 301, 
recrystoltizotion 305, and 310—with the major 
emphasis being placed on Type 
301, 


Improved by 
cold rolling 

















50% Cold rolled 
Materials and Procedures 
AISI Type 301 was initially 
CR 40% CR 30% chosen for this study, with addi- 
, tional work being performed on 


Anneoled 








ame eam ae Ry mate . This article is based on a paper given 
by the authors before the semi-annual 
meeting of the ASME, Cleveland, June 
7-21, 1956. 
Meet your authors on page 393. 


Rupture time, hours of 1,200° F 
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Were sold on 'KARBATE eguijoment It costs 
fess, lasts longer, and tts easter to rnaintgin / 


Here's how you save with 
“KARBATE”’ IMPERVIOUS GRAPHITE 
PROCESS EQUIPMENT 


@ Lower first cost @ Rugged mechanical designs ® Quick delivery 

@ Sustained low maintenance ® No metallic contamination @ Complete technical service 
® Immunity to thermal shock @ Ease of installation ® Outstanding corrosion 

@ High thermal conductivity ® Light weight resistance 


No other material of construction combines all the Think of “Karbate” equipment first for new plant and 
advantages of “Karbate” brand impervious graphite. expansion; consider it always where corrosion is a factor. 


Write for Literature * Manufactured only by NATIONAL CARBON COMPANY 


The term "'Karbate’ is a vegistered trade-mark of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY : A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N. Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto 


Pumps — Pipe and Fittings — Heat Exchangers — Cascade Coolers— HCI Absorbers — 
* Catalog Section Catalog Section Catalog Sections , Catalog Section Catalog Section 
$-7250 $-7000 S-6740 and $-6800 $-6620 $-7400 
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CORROSION FORUM... 


ro Stress, 000 psi, 


Type 305 at |,200 °F. 


3% recrystollized 
510 
' 
v 
+0 
i ~~ Annecied 





1,000 


Rupture time, hr. 


AISI Types 305 and 310 to pro- 
vide wider coverage of the pos- 
sible structural changes which 
can occur in the austenitic stain- 
less steels at elevated tempera- 
tures, 

Type 301 transforms partially 
to martensite during cold-rolling. 
The other two grades are suffi- 
ciently stable to remain com- 
pletely austenitic. Carbide pre- 
cipitation in the temperature 
range of 1,000-1,600 F. occurs 
in all three of these steels, but 
only in Type 310 does extensive 
sigma formation take place. 

Composition of the three heats 
which were studied is shown in 
the table. These steels were re- 


Compositions 


c Si Mn Gr Ni N 8 6Gu 
O11 030 0.76 1783 7.17 0.046 0,24 
0072 O31 1.04 17.70 11.58 0,062 
0065 035 140 2458 10.86 0,050 0.16 


Room Temperature Tensile Properties 


Type 301 


74.00 Tensile 


Strength 
Condition Pai P 


33 , 330 110,775 
61,800 120, 350 
69 ,350 127,900 
71,300 128,725 
00,375 150 , 800 
111,540 165 ,000 
124,300 166,975 
178,775 196, 000 
204 , 150 217,000 


Annealed 
CR 5% 
CR 7.5% 
CR 10% 
OR 16% 
CR 20% 
CR 30% 
CR 40% 
CR 1% 


Type 305 
26,445 
76,200 

109,130 
140, 530 


77,850 
04, 400 
122,490 
155,430 


Annealed 
CR 15% 
CR 30% 
CR 50% 


Type 310 
30, 860 
62,500 
86,795 
126,000 


86,700 
91,870 
102 ,000 
141,800 


ceived from the mill in the form 
of annealed strip, and portions 
of each strip were subsequently 
cold-rolled various degrees in the 
laboratory. The table also gives 
room-temperature properties of 
the three steels in the annealed 
and various cold-rolled condi- 
tions. 

Samples of the annealed and 
cold-rolled material were studied 
with respect to _ structural 
changes including carbide pre- 
cipitation, sigma formation and 
recrystallization. Stress-rupture 
tests (2-in. gage length) were 
used to evaluate the effect of cold 
work on high-temperature prop- 
erties. 


Elevated Temperature Properties 


> Type 301 — Conventional 
stress-rupture curves for an- 
nealed and cold-rolled Type 301 
at 1,200 and 1,350 F. are shown, 
as are effects of cold work on 
the 100 and 1,000-hr. rupture 
strength of this steel at 1,200 
and 1,850 F. The following gen- 
eralizations can be derived from 
these curves: 

¢Improvement in elevated- 
temperature strength derived 
from cold-working goes through 
a maximum at some intermedi- 
ate degree of cold work, the 
exact value depending on the 
temperature and time of testing. 
Maximum strengthening effect is 
obtained at 1,200 F. with 30% 
cold-rolling for both 100 and 
1,000-hr. rupture life. At 1,350 
F., very little improvement in 
100 or 1,000-hr. rupture strength 
can be obtained by cold-working. 
Large amounts of cold work 
(greater than 30% for 100-hr. 
rupture strength, and 20% for 
1,000-hr. rupture strength) is 
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5-Strese, 1000 ps 











25 
Percent cold roiled 


detrimental to elevated-tempera- 
ture strength. 

¢For a constant rupture 
life, increase in strength from 
cold-working is greater the 
lower the testing temperature. 
For instance, a 50% improve- 
ment in stress for rupture in 
100 hr. at 1,200 F. can be ob- 
tained by cold-working—where- 
as the maximum improvement at 
1,350 F. for the same rupture 
life is about 10%. 

¢ Excessive amounts of cold- 
working can result in rupture 
strengths less than that of an- 
nealed material, with the mini- 
mum amount of cold work neces- 
sary to do this being dependent 
upon the temperature and time 
of test. 

Cold-working has a detrimen- 
tal effect on elongation at frac- 
ture in the stress rupture test. 
An exception to this rule is 
found in samples which recrys- 
tallize. This is shown by the 
50% cold-rolled material which 
had a low initial elongation at 
very short rupture times, but the 
elongation increased rapidly 
thereafter coincident with a 
rapid rate of recrystallization. 
> Type 305 — Stress-to-rupture 
curves for Type 305 at 1,200 F. 
are shown. The 100 and 1,000- 
hr, rupture stress at 1,200 F. is 
also shown as a function of the 
amount of cold work. 

These results are comparable 
to those of Type 301 at 1,200 F. 
in that 30% cold-rolling pro- 
duces maximum improvement 
for both 100 and 1,000-hr. rup- 
ture life. Rupture strengths of 
the two alloys are essentially 
the same in spite of the differ- 
ence in austenite stability. 
Stress to rupture in 100 hr. of 
the 50% cold-rolled Type 305 is 
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‘the answer...”’ 
at Hercules Powder Company 


HERCULES, CALIFORNIA be. 








may be 
the one you’ve 
been looking for! 


DURCO type F vaives 


For handling fuming red nitric acid, Durco 
Type F Valves have proved to be THE 
answer for Hercules. 





On the manifold pictured above, there 
are nineteen Durco Type F Valves. These 
Durimet 20 valves have been in service more 
than three years .. . that is trouble-free 
service for more than three years. The pump 
is a D3RD Durcopump. 


Hercules Powder Company is a leading 
producer of acids, anhydrous ammonia, 
and other ammonia products, cellulose 
products, resins, terpene chemicals, rosin and 
rosin derivatives, chlorinated products, 
industrial explosives, and many other 
materials. Since first using this type valve 
in their Hercules, California plant early in 
1952, this Hercules plant has placed more 
than thirty repeat orders, in varying 
quantities, for Durco Type F Valves. 


Y There are thousands of Durco Type F 
f Valves in hundreds of applications, and we 


/ 


4 do not know of a single dissatisfied user. 


A 
; KC & | Maybe we can solve a tough problem for you. 
s o> (<0) Ma : ' ¢ 


THE DURIRON COMPANY, INC., Dayton, Ohio 


Branch Offices: Atlanta ¢ Baltimore ¢ Boston ¢ Buffalo ¢ Chicago ¢ Cleveland ¢ Detroit 
¢ Houston ¢ Knoxville ¢ Los Angeles « New York ¢ Philadelphia and Pittsburgh 











CORROSION FORUM... 


g7 Stress, 1000 psi. 
r 40 


BO Yo recrystollized 





OS Gee eed 


10 


Type 310 at 1,350 °F 


40% CR 


wheal 6 inal 





100 


Rupture time, hr 


about the same as that for an- 
nealed material, but is substan- 
tially less than that for annealed 
material for rupture in 1,000 hr. 
> Type 310— Stress-to-rupture 
properties of Type 310 at 1,350 
F. are shown, Minor improve- 
ment at this temperature is ob- 
tained with 5 and 10% cold- 
rolling, with rupture lives of 100 
and 1,000 hr. 

Stress-rupture properties of 
material cold-rolled either 40 or 
75% is definitely inferior to that 
of annealed material for both 
100 and 1,000 hr. 

This effect is due to recrystal- 
lization, which occurs very rap- 
idly in heavily cold-rolled ma- 
terials at high temperatures 
having a detrimental effect on 
strength as will be described 
later, 

Information on the effect of 
intermediate degrees of cold 
work between 10 and 40% was 
not obtained, but the data on 
Type 801 at 1,350 F. indicate 
that no further improvement in 
strength would be expected in 
this range. 


Structural Modifications 


Metallographic examination of 
fractured test pieces has shown 
that recrystallization is the ma- 
jor structural change which af- 
fects the elevated temperature 
strength of the cold-rolled aus- 
tenitic stainless steels, When 
recrystallization begins, the rup- 
ture strength decreases, In gen- 
eral, when recrystallization ex- 
ceeds 50 to 60%, strength is 
less than that of annealed ma- 


240 


terial. Effect of recrystallization 
can be seen on the stress-rup- 
ture curves for Types 301, 305 
and 310, where the percentage 
of recrystallization for fractured 
test pieces is indicated. 

Several structural modifica- 
tions associated with recrystal- 
lization were observed in this 
study. First of these, of course, 
was a change in grain size which 
in general resulted in a refine- 
ment of grain size. This was 
particularly true of heavily cold- 
worked samples which under- 
went rapid recrystallization and 
suffered rapid deterioration of 
elevated-temperature strength. 

Initial recrystallization in 
heavily cold-worked samples pro- 
duced a high concentration of 
very fine grains at the bounda- 
ries of the cold-rolled steel. 
Photomicrographs indicate the 
partial disappearance of the 
chromium-carbide phase as re- 
crystallization progresses. The 
resolution of chromium carbide 
was common to each of the three 
types of stainless steels. 

Type 310 is unlike Types 301 
and 805 in that it is capable of 
developing large quantities of 
sigma when exposed at elevated 
temperatures. It has been pre- 
viously shown’ that recrystalliza- 
tion of cold-worked samples dur- 
ing static aging accelerates the 
formation of sigma. This effect 
was also observed in fractured 
test pieces of Type 310 which 
had recrystallized in test. 

Owing to the instability of 
Type 301, it transforms par- 
tially to martensite during cold- 


r~ Stress, |,000 psi 
Type 310 at |,350°F 


20 
100 hr 
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working to the extent that 
approximately 15% of this phase 
is found in this alloy when cold- 
rolled 30%. The presence of 
martensite is believed to con- 
tribute materially to room-tem- 
perature strengthening. 

To ascertain if this phase is 
retained during stress-rupture 
testing (and hence could con- 
tribute to high-temperature 
strengthening), dilatrometric 
tests were made on 30% cold- 
rolled Type 301 heated at a rate 
of 66 deg. F. per hr. An inflec- 
tion in the heating curve at 770 
F. establishes the temperature of 
transformation of martensite to 
austenite. The expansion coeffi- 
cient between 1,100 and 1,400 F. 
is the same as for annealed Type 
301, indicating complete trans- 
formation. 

Hence, the presence of mar- 
tensite at elevated temperatures 
cannot be a factor in the high- 
temperature properties of this 
grade. Further evidence for this 
is shown by the similarity in 
behavior between Type 301 and 
805 in spite of the large differ- 
ence in stability of the two 
steels. Type 305 when cold-rolled 
30% contains less than 0.5% 
martensite as determined by a 
magnetic test. Type 301 in the 
same condition will contain ap- 
proximately 15%. 


Evaluation 

It is possible to improve the 
elevated-temperature properties 
of the austenitic stainless steels 
by cold-working, providing the 
degree of cold work and con- 
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SOMEBODY GOOFED! 


Only by a freak of fortune does the leaning tower of Pisa still 
stand. A faulty foundation was not apparent until the structure 
was three stories high. It is believed the architects were then 
forced to compensate by adding weight to the opposite side to 
save the building. 

Are you building corrosion problems into your plant structures 
and equipment that will inevitably have to be compensated for 
by tremendous replacement costs? Many of these costs can be 
eliminated at the planning stage by taking advantage of the serv- 
ices of an expert in the field of corrosion resistant coatings... the 
Amercoat Sales Engineer. 

The Amercoat Sales Engineer is trained in the principle that 
in corrosion engineering, too, foundations are all-important. You 
can put this factory-trained man on your staff, so to speak, with 
out cost or obligation. His advice will be truly objective since 
it is based on a knowledge of all types of protective coatings and 
more than 43,000 case histories in our files. You can be sure that 
the Amercoat coating he recommends, whether vinyl, phenolic, 
epoxy or any other type, will be the right one for your job, and 
the most economical on the basis of cost per square foot per year 

Therefore, to effect important economies in specifying protec- 
tive coatings you are cordially invited to call on your Amercoat 
Sales Engineer ... right at the beginning. He will analyze all per- 
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tinent data concerning your corrosion problems based on our 
nearly 20 years of corrosion control experience, and give you 
a comprehensive recommendation, In addition to rex ommending 
the proper coatings, he will assist you in writing complete speci 
fications. However, this is not the full extent of his service: he 
will also be available for consultation at the job site to insure 
proper application 

There are more than 70 Amercoat Sales Engineers and Dis 
tributors located throughout the country, It will pay you to talk 
to one of these men whether you are building a new plant or are 
interested in the efficient maintenance of existing facilities, The 
same service is available and equally important savings can be 
realized in both cases 

May we send you the name of the Amercoat man nearest you? 
Literature containing many helpful suggestions for the design 
and corrosion engineer is also available on request. Write to 
Amercoat Corporation, 4809 Firestone Blvd., South Gate, Calif 


“Follow the Line of 


MOST Resist i 
esistance CORPORATION Dept, AJ 


4809 Firestone Bivd., South Gate, Calif. 
Houston, Texas * jacksonville, Florida * Evanston, I\linois * Kenilworth, New Jersey 








CORROSION FORUM... 


t Stress,|,000 psi 


Type 301 at 1,200 °F. 


50 Ye cold rolled 


40% CR 


Rupture time, hr. 


ditions of exposure are not 
conducive to extensive recrys- 
tallization. Although the rup- 
ture strength begins to decrease 
with the beginning of recrys- 
tallization, improvement in 
strength is retained until the 
amount of recrystallization ex- 
ceeds approximately 50%. 

An attempt was made in this 
study to determine why recrys- 
tallization exerts such a marked 
decrease in the stress-rupture 
properties of cold-rolled steels. 
One would expect that restora- 
tion of an annealed condition 
through recrystallization would 
produce strengths equivalent to 
steels tested as annealed, 

However, the data has shown 
that complete recrystallization in 
cold-worked materials results in 
properties which are definitely 
inferior to annealed materials. 
This fact indicates that the 
actual recrystallization process 
during testing or structural 
modifications which are _ pro- 
duced by recrystallization are 
detrimental to high-temperature 
strength. 

With respect to recrystalliza- 
tion, per se, it has been sug- 
gested’ that accelerated creep 
should occur during recrystalli- 
zation because of greater atomic 
mobility. This postulation has 
since been confirmed for a num- 
ber of pure metals. 

To investigate this possible 
effect in cold-rolled stainless 
steels, samples of 305 and 310 
were cold-rolled, recrystallized 
by aging at 1,450 or 1,475 F. 
and subsequently tested at 1,200 
or 1,850 F. Results are shown in 
the stress-rupture curves on p. 
238 and p. 240. 
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Type 310 at 1,350 °F 


75 % CR” 


4 4 ee 





For both materials, the rup- 
ture curves of samples recrys- 
tallized prior to testing are well 
below the annealed curves for all 
rupture lives. Furthermore, the 
1,000-hour rupture strength of 
samples which were recrystal- 
lized prior to testing are sub- 
stantially the same as those with 
equivalent amounts of cold work 
which recrystallized during test. 

As a result of these experi- 
ments, it can be stated that the 
structural modifications which 
occur as a result of recrystalli- 
zation are harmful to high-tem- 
perature strength regardless of 
whether or not the recrystalliza- 
tion occurs during the test or 
prior to testing. These micro- 
structural changes include a 
refinement in grain size and 
modification of carbide precipi- 
tation in all three steels, and 
accelerated sigma formation 
during recrystallization in 310. 


Summary 


¢ Cold-working increases 
the rupture strength of Types 
801, 305, and 310 stainless steels 
—providing the degree of cold 
work and conditions of exposure 
are not conducive to extensive 
recrystallization. 

eIncrease in strength de- 
rived from  cold-working is 
greater the lower the testing 
temperature. 

¢Optimum amount of cold 
work for beneficiation is depend- 
ent upon testing temperature 
and time, and decreases with in- 
creasing time at a given tem- 
perature or with increasing 
temperature at a given time. 

Beneficial effect of cold- 
working on high-temperature 


100 
Rupture time, hr 


strength persists through the 
recovery period prior to recrys- 
tallization. 

¢ Reerystallization results in 
a substantial decrease in high- 
temperature strength of cold- 
worked austenitic stainless 
steels. The improvement in rup- 
ture strength obtained by cold- 
rolling is gradually lost with 
increasing amounts of recrystal- 
lization. Stress-rupture values of 
cold-rolled materials drop below 
that of the annealed values with 
more than 50-60% recrystalliza- 
tion. 

eDecrease in rupture 
strength due to recrystallization 
is due to structural modifications 
which occur as a result of re- 
crystallization. These modifica- 
tions include changes in grain 
size and carbide distribution in 
Types 301, 305 and 310 as well as 
the accelerated formation of 
sigma in Types 310. 

eMartensite produced by 
cold-rolling in unstable austen- 
site stainless steels such as Type 
801 transforms to austensite at 
testing temperatures, and cannot 
contribute to high-temperature 
strengthening. 
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NEXT MONTH 

TESTING LEAD LININGS 
See next month’s Corro- 

sion Forum for the latest 

testing and inspecting tech- 

niques on lead linings. 
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eeping up with | sO DI UNM | 
METAL DESCALING 
USES SODIUM BY THE TON 


., THE SODIUM HYDRIDE PROCESS HAS STREAMLINED 

" DESCALING OF STAINLESS STEEL AND OTHER METALS, 
REASONS FOR ITS WIDE AND RAPID ACCEPTANCE: 
IT IS FASTER THAN PICKLING (MINUTES INSTEAD 

OF HOURS) * DOES NOT BITE THE METAL* USES 

SIMPLE, STANDARD EQUIPMENT. 
THE PROCESS: HYDROGEN (USUALLY 
PRODUCED BY DISSOCIATING 
AMMONIA) IS BUBBLED THROUGH 
MOLTEN SODIUM TO FORM THE 
HYDRIDE, WHICH IS THEN 

DISSOLVED UP TO 2% IN A 
CAUSTIC BATH AT 
700°C, THE METAL IS DIPPED, 
AND THE REDUCED SCALE 

THEN KNOCKED 
¥ LOOSE BY COLD WATER QUENCH, 
SHEETS, RODS, WIRE, STRIP, STAMPINGS 

HAVE ALL BEEN DESCALED 
COMMERCIALLY VIA SODIUM HYDRIDE, 


phy he 411) ing ‘ea me inal 





NO MATTER WHAT YOUR SODIUM APPLICA- 
TION —PLANT, PILOT OR LAB SCALE~U.S.I. 
MAKES THIS METAL AVAILABLE IN THE 
FORM AND SIZE YOU NEED. 
Mets: IS THE GIANT ECONOMY : 
PACKAGE FOR BULK USERS-THE 40- 
TON TANK CAR OF SOLID MATERIAL. 
SODIUM IS ALSO PACKAGED CAST 
SOLID IN 55-GAL. STEEL DRUMS OR 
5-GAL. STEEL PAILS. 


THEN THERE ARE THE BRICK FORMS~ 
IN 12, 5, 24 AND I-LB. SIZES~PACKED 
DRY IN 55-GAL. STEEL BARRELS. FOR 

SMALL USERS, I-AND 2-LB. BRICKS 

CAN BE PURCHASED IN STEEL PAILS 

CONTAINING 20-LB. OF SODIUM. MORE 
DETAILS IN THE U.S.!. BOOK, “HANDLING 
METALLIC SODIUM ON A PLANT SCALE’. 
WRITE FOR YOUR COPY. 


Metal Strength Through Sodium 


SODIUM ADDED IN SMALL QUANTITIES (0.05%) 
TO ALUMINUM-SILICON CASTING ALLOY YIELDS USIN DUSTRIAL CHEMICALS CO, 
REFINED GRAIN STRUCTURE, GIVING IMPROVED , 


TENSILE STRENGTH AND ELONGATION, SODIUM Division of National Distillers Products Corporation 
HAS ALSO BEEN USED AS A DEOXIDIZER FOR BRASS 99 Park Avenue, New York 16, N.Y. 
AND COPPER AS WELL AS THE REFINING OF LEAD. Branches in principal cities 
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> Comprete Firtration Coverace 


there's a Commercial Filters unit engineered for your filtering job... 


FIVUTERS 


V 


Fulflo Filters provide opti- 
mum clarity at ultra-high 
flow rates. For all industrial 
fluids—including oils, liquid 
fuels, chemicals, water, com- 
pressed air and various gases. 
Sizes to handle flow rates up 
to 1,600 gpm. Pressures to 
4,000 psi. 

Fulflo Filters feature 
Honeycomb Filter Tubes, 
the “‘precisfon controlled 
density” element that filters 
every drop again and again 


to give you microscopic clarity. Choice of cotton, ace- 
tate, nylon, orlon, dacron, dynel or glass fibres. 

Standard models available in steel, stainless steel, 
rubber lined steel or nickel-plated brass. Custom models 
engineered to special requirements. 


other CFC products 


Purivac Insulating Oil Conditioners 
High Pressure Hydraulic Filters 
Magnetic Separators 
Plating Filters 
Coolant Clarifiers 
Oil Burner Filters 
Compressed Air Filters 
Dri-Pure Water-Oil Separators 
Pre-Coat Filters 
Water Filters 
Beverage Filters 
Pharmaceutical Filters 
Automatic Tubular Conveyors 


zy 


£ 


Write for literature 
or engineering help 
covering your 
filtration problem. 


ONAN 


FILTERS 


Honan-Crane Filters offer 
“clean oil” filtration in diesel, 
turbine, hydraulic, metal- 
working and quenching opera- 
tions. Bulk refill models pro- 
vide depth filtration with cel- 
lulose medium for additive 
oils and Cranite (fullers earth) 
medium for straigth mineral 
oils. Multi-cartridge models 
feature six different types 
of cartridges that may be used 
interchangeably depending on 
type and degree of filtration 
desired. Flo-Pac models, in- 
stalled in line, handle flow rates 
up to 900 gpm. All have quick- 
opening covers for ease in 
changing refills. 


Diesel and gasoline engines 
get complete protection 
against the damaging ef- 
fects of dirty oil with Mich- 
iana Lube and Fuel Oil 
Filters. Designed for low 
cost filtration and proven 
in thousands of installa- 
tions. “Throw-away” or 
repackable filter elements. 
Available in a wide range 
of sizes and models. 


COMMERCIAL FILTERS CORPORATION 


MELROSE, MASSACHUSETTS « LEBANON, INDIANA 
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PLUG COCKS WITH V2B 











a) Plug cocks on the tank car unloading connec- 








tions presented General American Transportation 








Company with an expensive recurring mainte- 











nance problem. Galling made them unusable in a 








short period of time and any lubrication would 








contaminate the products transported. The prob- 








lem was to find a cock or valve which would supply 











the corrosion resistance needed, but would not 











gall. Prior to the development of Cooper Alloy’s 








patented V2B, there was no economical answer. 








According to Chief Engineer H. E. Tidswell V2B 











plugs saved the day. The high corrosion resistance, 








hardenability and machinability of this special 











alloy has permitted the manufacture of stainless 








plug cocks which do the job perfectly. Technical 








data on request. 

















SEAL-LESS SANITARY PUMPS 
The new XB-SAN series of Sani-Flex Sanitary pump 


units for handling food products, pharmaceuticals, 
corrosive solutions and abrasive slurries has been 
announced by our affiliate Vanton Pump. 

The unique action of the sanitary pump isolates the 
fluid from all rotating parts, causing it to pass on. the 
outside surface of a tasteless and odorless neoprene liner 
and the inside surface of a type 304 or 316 polished 
stainless steel body block. The pumping action is gentle, 
avoiding churning, foaming or breakdown of the fluid. 
The absence of stuffing boxes or shaft seals of any sort 
eliminates the possibility of contamination as well as 
leakage. 

Sani-F lex pumps can be furnished driven by electric, 
air or variable speed motor equipment. Capacities 
available are fractional through 20 gpm. Literature on 


request. 
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times as potent. 


NEW PFIZER DRUGS EASE ARTHRITIS, BURSITIS 
hh) The pain and crippling effects of arthritis and bursitis are now being 
relieved through the use of the new drugs Cortril and Sterane. Both of 
these Pfizer-developed drugs are steroid chemicals similar to hormones 


in action. Sterane has the same therapeutic range as Cortril but is five 


Charles Pfizer manufactures these drugs by careful fermentation and 
controlled biological reaction, but starts with the gathering of yams in 
the jungles of semitropical countries. Cooper Alloy is proud that through 
out an extensive part of the processing involved, our stainless steel valves 


are used to insure product purity and production continuity. 
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Process Equipment News 


EDITED BY C, 8, CRONAN 











New Column Splits Close-Boiling Liquids 


Mixtures of liquids with boiling points less than 
a degree apart can be separated precisely by the Kuhn 


column. Special features provide required control. 
HH 
re vn 
Ss Precision is a way of life with capillary that discharges into 
the Swiss, makers of fine a vapor chamber. 
watches and instruments. Now, Around the column is a vapor 
a Swiss firm is offering to in- jacket to hold the entire column 
dustry a precision rectification at constant temperature. The 
column that hits new perform- space inside the jacket around 
ance levels. the tubes may be filled with air, 
What the Kuhn column does insulation or a boiling liquid. 
better than previous columns is © On Vapor Trail—Liquid mix- 
to separs te difficult mixtures of ture in the still pot is heated to 
liquids into pure products in drive vapor up into the column. 
a single operation. It’s said to The vapor flows’ uniformly 
provide up to 400 theoretical through all the tubes to reach 
plates for separating liquids the dephlegmator section at the 
that differ less than a degree in top of the column. Here is con- 
boiling point. While other col- densed any of the higher boil- 
umns operating on such ma- ing component which may be 
terials may achieve some suc- present in the vapor. 
cess they do not always produce Condensed high boiler drains 
pure products. down the tube walls as a reflux. 
Where boiling points differ Pure vapor of the lower boiling 
by a good margin, the Kuhn compound escapes from the 
column operates with high ends of the capillaries, and 
throughput and one or two thence to the product con- 
theoretical stages. Despite this denser. 
versatility, the column will > Control Point—What happens 
likely find greatest use on diffi- at the dephlegmator governs 
cult separations that cannot be the way the column operates. 
handled by other columns. The temperature of the de- 
Column was developed by phlegmator determines the dis- 
Prof. W. Kuhn at Basle Uni- tilling temperature and _ the 
versity, Basle, Switzerland in pressure in the Kuhn column. 
cooperation with Sulzer Bros., When the rising vapor par- 
Ltd. Either semi-industrial or tially condenses on the tube 
the larger industrial columns walls in the dephlegmator, its 
now are available in Europe latent heat boils the liquid sur- 
and the United States through rounding the tubes. Boiling 
Sulzer Bros. holds the tube walls at constant 
>Columns Within Column— _ temperature. Vapor from the 
When you look at the Kuhn col- boiling liquid is condensed in a 
umn you see a whole bundle of separate condenser and re- 
small-diameter tubes rising turned to the dephlegmator. 
within the column, like columns Dephlegmator liquid is 
within a column, Internal sur- selected carefully to give ex- 
faces of the tubes provide the actly the right condensing tem- 
wetted surface for contact be- perature so that a pure product 
tween descending liquid and is separated from the mixed 
rising vapor. vapor. Water can be used and 
At the top of the column the the pressure controlled to make 
tubes pass through a boiling it boil at the desired tempera- 
condenser or dephlegmator. ture. 
Each tube ends in a_ shor Condensation of reflux di- 
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They Knew What They Wanted 


The twelve LaBour Type G pumps in this picture 
are handling plating solutions and waste, acid 
and alkaline, in a large Michigan plant producing 
small hardware for automobiles. In this highly 
competitive business every penny of cost is scru- 
tinized with a thorough-going care not always 
found in other industries. The fact that this com- 
pany chose LaBours is evidence that they expect 


minimum over-all costs. 
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As this is written the twelve pumps have been 
operating on a two-shifts-per-day basis for eight 
months with no trouble. Since these are LaBour 
packingless pumps, maintenance has been virtu- 
ally nil. 

If you are trying to hold costs down—and who 
isn't, these days?—it will pay you to investigate 
LaBour pumps for handling your corrosive and 
other difficult liquids. We can show you some 
mighty interesting performance facts and figures. 








Newsworthy Equipment This Month 


Proportioning System 
Vacuum Gage ... 
Pocket pH Meter 
Load Cell 5 


Temperature Controlle 


Equipment Cost Indexes, p. 250 
New Processing Equipment 


Rectifying Column 
Solids Feeders .... 
Voam Maker 

Low Temperature Dryer 
Ball Mill 

Agitators 


New Materials of Construction 


Cementable Teflon ... 
Gasketing Material 
Rivet Fasteners .... 
Aluminum Jacket ... 
Insulation Blanket . . 
Non-Skid Tread Plate .. 
Gratings 


.. 246A 
. 248A 
250A 
.250B 
,-250C 
.250D 


New Fluids Handling Equipment 


Drum Rack 

Rupture Disk 

Nylon Tubing ... 
Oxygen Pump .... 
Axial Fans 
coon Vacuum Gate Valves 
52D Process Pump ... 
352K Air Intake 

: ; Loading Arm 


yoo Turbine Pump 


. 252A 


New Instruments & Controls New Electrical & Mechanical Equipment 


Electrical Tape 
Gearmotor ; 
Electrical Connector 
Slip-Type Drive 
Pipe Clamp ....... 


.254A 
. 254B 
.254C 
.254D 
.254E 


Differential Flowmeter 
Flowmeter 

Sight Glasses ... 
Thickness Gage .. 
Selective Gas Analyzer 


.» 2023 
. .262C 
..262D 

262E 


Page number is also Reader Service code number h 


For more details, use Reader Service Card 





> Continuous, 'Too—Industrial Solids Feeders 


columns can be operated con- 
Feed accurately up to 20 


TOP of Kuhn column, tube bundle 
on right. 


rectly within the tubes assures 
uniform distribution of the 
liquid for satisfactory contact 
with the rising vapor. This 
characteristic overcomes a 
basic weakness of previous 
wetted-wall column designs 
that have been built. 


tinuously. With bronze wire- 
mesh packing, throughput will 
be 380-50 times greater than 
without packing. Pressure drop 
is 2-10 mm./m. tube length (1 
in, tubes). 

Operation without packing 
must be batchwise because the 
film must be continuous for the 
full length of the tubes. Tests 
can be run with a single tube 
and the results scaled up di- 
rectly to production size with 
complete confidence. 
> Commercial Units Underway 
—To date, isomers of xylene 
and chlorotoluene, and water- 
heavy water mixtures have 
been separated successfully on 
small-scale operations. A two- 
stage system to produce about 
15 tons per year of 99.8% 
heavy water from a 1.0% feed 
is reported under construction 
for a nuclear installation. 

Sulzer feels that the Kuhn 
column will gain recognition 
handling separations that 
couldn’t be done previously or 
separations that are marginal 
for older columns.—Sulzer 
Bros., Ltd., New York, 50 
Church St., New York, N. Y. 

246A 


tons per hr. 


A wide range of solids can 
be fed at rates up to 20 tons per 
hr. within +4% of the set rate 
by the L-I-W feeder. 

These feeders are integral 
control systems which incor- 
porate the sensing, comparing 
and correcting elements of the 
most advanced instruments. 
Loss-in-weight feeding  prin- 
ciple insures proper delivery of 
materials and accurate record 
of performance because mem- 
ory is built in. 

Hopper containing several 
hours’ supply of material is 
mounted on a scale lever sys- 
tem and counterbalanced by a 
counterpoise traveling on a 
calibrated scale beam. A lead 
screw retracts the counterpoise 
along the scale beam at a rate 
corresponding to the desired 
rate of feed. 

Any deflection of the scale 
beam from its set point actuates 
a pneumatic controller which 
either speeds up or slows down 
the feeding mechanism. Thus, 
the feeder maintains itself in 
balance automatically and con- 


ef 
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HIGH CAPACITY 
CLEAN DISCHARGE 
WITH 


EIMCO PAN FILTERS 


y 


Greater filtering capacity, cleaner discharge and 
superior washing and drying make the Eimco Pan 
Filter a highly efficient unit. 

Each pan functions as an individual filter with feed, 
wash, dry and discharge cycles. The pans may be jet 
washed from the bottom, assuring a clean media 
during every revolution. 

Eimco Pan Filters can be constructed from a wide 
range of materials to ensure long life and low main- 
tenance when processing corrosive slurries. Materials 


Detail of Eimco stainless-steel pan-filter 
showing flexible vacuum and blow con 
nections to each pan. These are exclusive 
features on the Eimco Pan Filter — par- 
ticularly advantageous when the slurries 
filtered require periodic clean-outs of ine 
ternal parts, 


such as rubber, plastic and many others may be 
bonded to the surface of the metal construction for pro- 
tective coating or to prevent product contamination, 

Pan filters are available in a variety of sizes from 
10 to 500 square feet of filter area, 

These and other outstanding features listed below 
in a comparison with table filters, make the Eimco 
Pan Filter the most practical and efficient horizontal 
type vacuum filter available. 





TABLE FILTERS 


Cake Discharge Heel of cake remains on media. 


No clear separation of wash. Cake 
remaining on media carries liquor past cake 
discharge point, diluting the strong filtrate. 


Washing 


Media 
requires considerable downtime.) 


Removing, 


Repairing Media Difficult repair job. 


Becomes blinded easily. Must stop to remove 
cake and wash. (Phosphoric acid operation 


EIMCO PAN FILTERS 
Clean, full cake discharge. 


Absolute separation of wash. 


Media kept clean through wash during 
each cycle. Downtime minimum. 


Media on each pan is easily and quickly 
changed or repaired. 





Let Eimco engineers consult with you on your fil- 
tration problem. For years they have made it their 


business — through research — to offer better liquid- 
solid separation through filtration. 


THE EIMCO CORPORATION 


Salt Lake City, Uiah—U.S.A. 


Export Offices: Eimco Bidg., 52 South St., New York City 


Sclt Lake City, Uish—U.S.A._o _ Export Offices: Eimco Bldg., 52 South $1, New York City 
RR Se a ene ke Rae nat ed ROR EY ae 
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NEW PROCESSING EQUIPMENT .. . 


tinuously, 

feeding. 
For the higher feed rates a 
duplex feeder is used so that 
one hopper can be filled while 
the other is being emptied.— 
Omega Machine Co., Div. of 
B-I-F Industries, Inc., 345 
Harris Ave., Providence 1, R. L 
248A 


insuring uniform 


Foam Maker 


For rigid and flexible poly- 
urethane foams. 


Design of a new polyurethane 
foam maker is reported to be 
greatly simplified. These ma- 
chines will be offered soon in 
various capacities from large 
production models to small 
portable units. 

All machines can be set easily 
to produce either flexible or 
rigid foams with a wide range 
of properties to meet the need 
of a multitude of end uses. 
Components from _ separate 
tanks above the machine feed 
by gravity to variable-speed 
positive displacement pumps 
which proportion the compo- 
nents exactly ahead of the mix- 
ing head, 

Mixed, foamed material may 
be fed immediately into molds. 
Or discharge at the mixing 
head may be mounted on exten- 
sion lines for foamed-in-place 
operation.—Klauder Williams 
Co., Adams Ave. & Leiper St., 
Philadelphia, Pa. 250A 


Low-Temperature Dryer 


Both dries and cools solid 
granules or powders. 


Through addition of a lithium 
chloride system the new Turbo 
Dryer Cooler both cools and 


dries free-flowing, granular or 
powdery solids. 

Feed enters the Turbo Dryer 
Cooler at the top and moves 
downward from one rotating 
shelf to another. Alternate pil- 
ing and spreading of the ma- 
terial promotes cooling and 
prevents lumping without pro- 
uucing fines, 

Atmosphere within the unit 
is dehumidified by lithium 
chloride solution flowing over 
fin cooling coils. Moisture-laden 
lithium chloride is circulated 
through a regenerator then re- 
turned to the dryer-cooler.— 
Wyssmont Co., 2700 East Bridge 
Plaza South, Long Island City. 

250B 


Ball Mill 


Uses centrifugal force to 
speed grinding. 


Through the application of 
planetary motion the new Steel- 
Shaw ball mill uses centrifugal 
force either to make a standard 
grind much faster or reduce 
particles to much finer sizes 
with improved dispersion. Eng- 
lish experience with this mill 
indicates it will perform a con- 
ventional 40-hr. grind within 
four hours. 

The Steel-Shaw mill uses four 
individual pots or jars arranged 
on the periphery of a cage 
which revolves around a central 
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shaft. Each jar also rotates 
simultaneously on its own driv- 
ing shaft. 

Steel-Shaw mills are avail- 
able either in production or 
laboratory sizes. On the pro- 
duction mill, each jar holds 6 
gal. With an average charge of 
50%, the capacity of the mill 
is 12 gal. per cycle. However, 
the mill’s ability to save up to 
nine-tenths of production time 
makes it comparable to a fairly 
large conventional mill.—Kine- 
tic Dispersion Corp., 95 Bots- 
ford Pl., Buffalo 16, N. Y. 250C 


Agitators 


For heavy duty, have new 
centrifugal vapor seals. 


A line of heavy duty brine 
agitators has been modified to 
include unique, patented centri- 
fugal vapor seals. Operated by 
centrifugal force, the new seals 
positively prevent entry of 
liquid through the mounting 
flange. Vapors cannot enter the 
motor and ball bearings. It is 
claimed that these seals do not 
require adjustment, mainte- 
nance or replacement. 

Agitators are powered by the 
latest NEMA totally enclosed 
fan-cooled motors, rated { to 3 
hp. at 1,200 rpm. Capacities are 
380 to 2,000 gpm. at low pres- 
sure heads in pipe sizes from 
6 to 12 in.—Ruthman Machin- 
ery Co., Cincinnati 2, Ohio. 
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Equipment Cost Indexes 


Industry 
Avg. of all 


Process Industries 


Cement mfg 
Chemical 

Clay products 
Glass mfg 

Paint mfg. 

Paper mfg 
Petroleum ind 
Rubber ind 

Process ind. avg 


Related Industries 
Elec. power equip. . 
Mining, milling 
Refrigerating 
Steam power 


Compiled quarterly by Marshall and Ste- 
vens, inc. of Hil, Giieame, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for thed of obtaining index num- 
bers; March 1956, pp. 194-5 for annual over- 
ages since 1913, 
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“KLINGERIT” The universal sheet 
packing for super-heated and saturated 
steam, acids, alkalis, and other chemicals, 
oils, spirits, solvents and hydrocarbons, 
hydraulic. pressures, compressed air 
and other gases. 


“KLINGER-OILIT” Primarily for 
use in the oil industry and suitable for 
trichlorethylene, carbon tetrachloride, 
naphtha and many other chemicals up 
to 900°F. Also for use with many 
refrigerants. It is made mainly from 
inorganic materials and is suitable for 
the highest temperatures and pressures 


“KLINGER-ACIDIT” For hot nitric, 
hydrochloric, sulphuric and all other 
organic and inorganic acids. It is not 
damaged by oils, gasoline and other 
solvents and has been tested to 500°C 
and 1,000 p.s.i. 


* KLINGERIT-1000” Has as its base 
a tough close-mesh wire gauze in 
specially prepared asbestos compound, 
forming an extremely strong homo- 
geneous jointing material. It is better 
able to resist blowing out than any 
other jointing, and is recommended 
for extremely high temperatures. 


“RK” For most conditions of pressure 
and temperature encountered in 
general engineering practice. It is suit- 
able for super-heated and saturated 
steam, water, compressed air and other 
gases and most chemicals. 








Write for the Klinger 
Master Catalog which 
describes the complete 


range of Klinger products, COMPRESSED 
om os oe | ASBESTOS SHEET PACKING 
FOR EVERY PURPOSE 




















RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 

Cables ; Klingerit Agents throughout the world Telephone: Foots Cray 7777 

MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 

SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Monufocturing Licensees for Conoda Manufacturing Licensees for U.S.A 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 


5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA %, RIVER STREET, HOBOKEN, NEW JERSEY, UGA 
Telephone WILBANK 3181 Cable. ROBCO Telephone HOBOKEN 2-7915 Cable KLINGOALE 


Branches ot. SYONEY. HALIFAX, OTTAWA, TORONTO, HAMILTON. ¥ 
WINNIPEG, E€DMQMFON, VANCOUVER, QUEBEC CITY Oviributors and Agents in pringipal caves G14/96/55 
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NEW MATERIALS OF CONSTRUCTION .. . 


Cementable Teflon 


Can be bonded with stand- 
ard adhesives. 


Teflon now is available in 
sheets and tapes which can be 
cemented to most materials by 
using standard commercial ad- 
hesives. Good bond strengths 
are obtained between the ce- 
mentable Teflon and aluminum, 
mild steel, wood and regular 
Teflon. Thus, it can be used 
with ease as a lining and cover- 
ing for tanks, piping, fittings, 
rolls and other metallic and 
non-metallic surfaces. 

Cementable Teflon sheets and 
tape are non-porous and uni- 
form in thickness. Sheets come 
in sizes to 24 x 24 in. and thick- 
nesses up to 2 in. Tapes are 
available in any length, widths 
from 4 to 12 in. and thicknesses 
up to 0.125 in.—John L. Dore’, 
Inc., Houston, Tex. 252A 


Gasketing Material 


Has outstanding properties 
and definite economy. 


Teflon-Vistex gasketing ma- 
terial consists of plies of me- 
chanically interlocked synthetic 
fiber felt impregnated with 
Teflon resin. Thus, the excep- 
tional thermal and chemical 
properties of Teflon now are 
available in a gasketing ma- 
terial with low cold-flow char- 
acteristics. 

Two types of material are 
manufactured. Type W is a 
tough, exceptionally high ten- 
sile strength material for gen- 
eral purpose use. Type NS is 
a moldable material especially 
suited for applications involv- 
ing irregular flange surfaces 
and pressures, Thicknesses 
range from w to yy in— 
American Felt Co., Glenville, 
Conn, 252B 


Rivet Fasteners 


Seal themselves automati- 
cally against leaks. 


Unique rivet fasteners which 
seal themselves automatically 
against fluid or air leaks with- 
out caulking or sealing agents 
now are available in quantity. 

The fluid-tight rivet attains 
its seal from a soft aluminum 
jacket or sleeve around its 
shank which extrudes or flows 
when the rivet is expanded dur- 
ing driving. A washer-head 
rivet is used where sealing is 
required under the head of the 
rivet only.—Pastushin Aviation 
Corp., 5651 West Century Blvd., 
Los Angeles 45, Calif. 252C 

















MI 


Aluminum Jacket 








Deeply corrugated for 
tanks, towers and vessels. 


A new deep-corrugated 
aluminum jacketing is designed 
for installation on tanks, towers 
and vessels. An integral mois- 
ture barrier, applied at the 
factory, completely eliminates 
corrosion of the jacket from 
within. Also, the barrier over- 
comes need for costly felt wrap- 
ping used formerly. 

Deep corrugated jacketing is 
available with 14 or 24-in. cor- 
rugation. Rigidity is increased 
by cross crimping the alumi- 
num before adding the deep 
corrugations. Cross crimping 
increases strength up to 97% 
over plain corrugated alumi- 
num.—Childers Mfg. Co., 
Jacketing Sales Div., 3620 West 
lith St., Houston, Tex. 252D 


October 1956 


Insulation Blanket 


Resists temperatures up to 
2,300 F. and keeps form 
and properties. 


Formed from extremely fine, 
closely intertwined aluminum 
silicate fibers, the Fiberfrax 
ceramic blanket keeps its form 
and properties despite tempera- 
tures as high as 2,300 F. 

Fiberfrax blankets may be 
used on high-pressure steam 
lines, diesel exhausts, gas tur- 
bines and furnace ducts. Pos- 
sessing high chemical stability, 
the Fiberfrax blanket also may 
be used as insulation lining in 
alloy and refractory high tem- 
perature furnaces. 

At 5 lb. per cu. ft. density, 
heat transmission in Btu./hr./ 
sq. ft./°F/in. varies from 0.50 
at 600 F. to 2.10 at 2,000 F. 
The Carborundum Co., Niagara 
Falls, N. Y. 252E 


Non-skid tread plate of alumi- 
num has a fused aluminum 
oxide abrasive on one surface 
of the plate. Layer does not 
separate from plate during 
welding. Durable and corro- 
sion-resistant, plate can be 
shop fabricated by most com- 
mercial methods.—Aluminum 
Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 252F 


Gratings for stair treads, cat- 
walks and platforms now 
available constructed of 
stainless steel for corrosive 
environments. Type 304 bar 
stock, 2-in. wide by ‘%-in. 
thick, is used—Irving Sub- 
way Grating Co., Inc., Long 
Island City, N. Y. 252G 
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facts you should know 


about dryers... 











WHICH TYPE OF DRYER 
IS RIGHT FOR YOU? 


For over 55 years, Louisville Dryers have 
been solving industry’s drying problems 
and effecting marked economies. The fol- 
lowing is intended as an introduction to 
selecting the right type of dryer. 

Q. What types of dryers are there? 


A. Many types. They can be clas- 
sified in two basic categories, namely, 
batch type and continuous. 


Q. What is proper application of the 
continuous type? 

A. Where large enough capacity is 
required to make savings in labor, 
space, and fuel advantageous. 


Q. What are some other advantages 
of the continuous type? 


A. Uniform quality of dried product. 
Lower drying cost. 


Q. What types of continuous dryers 
are most used? 


A. Rotary, Conveyor, Flash, Spray, 
Atmospheric Drum.* 


Q. Do all of the above types handle 
the same kind of material? 


A. No. While they discharge a dried 
solid, Spray and Drum Dryers are 
fed with a liquid. (Liquids and thin 
slurries can be handled in the other 
types by means of special designs or 
auxiliary equipment, but seldom are). 


Q. How can I be sure of getting the 
right type of dryer for my operation? 


LOUISVILLE DRYING MACHINERY UNIT 
GENERAL AMERICAN TRANSPORTATION CORPORATION 








A. Louisville engineers start by sur- 
veying your needs. Then, after con- 
sidering the pertinent factors, they 
make recommendations for dryer 
type, heating medium, etc. Their re- 
commendations can be proved by 
practical drying tests in General 
American's pilot plant. Your Louis- 
ville Dryer is then designed and built 
to suit your particular purpose and 
to fit your individual needs. 


Q. How can I investigate the matter in 
greater detail? 


A. Call in a Louisville engineer. No 
cost or obligation. 


*Discussions to follow will deal with 
the subject in more detail, 





Dryer General Sales Office: 139 So. Fourth Street, Louisville 2, Kentucky 
Eastern Sales Office: 380 Madison Avenue, New York 17, New York 
In Canada; Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 


General Offices: 135 S. La Salle Street, Chicago 90, Illinois 
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NEW INSTRUMENTS AND CONTROLS . 


Differential Flowmeter 


Transmitter measures heads 
from 100 to 1,200 in. H,O. 


Low cost, accuracy, simplic- 
ity and flexibility are features 
of this new line of high-head 
differential pressure transmit- 
ters. 

The transmitters measure 
rate of flow of liquids and 
gases producing maximum dif- 
ferentials from 100 to 1,200 in. 
of water. They utilize the ac- 
curacy of a mercury U-tube, 
available for maximum service 
pressures of 800, 38,500 and 
6,000 psig. Also bellows are 
available for service pressures 
of 1,500 and 3,500 psig. 

Since signals are linear with 
flow rate, measurements may 
be combined with other related 
factors on an evenly graduated 
chart. Receivers may indicate, 
record and integrate.—Bailey 
Meter Company, 1050 Ivanhoe 
Rd., Cleveland 10, Ohio. 254A 


Flowmeter 


Measuring element has no 
inherent pressure drop. 


The new Nucor Magnaflow 
line of electromagnetic flow- 
meters converts liquid velocity 
directly into an electric poten- 
tial without inherent pressure 
drop and with high accuracy. 

Instantaneous and full-linear 
response make it ideal for con- 
trol applications. You can 
measure flow rates as low as 
100 ec. per min. and as high as 
2,000 gpm. 

The instrument is well 
adapted to the measurement of 
flow rates of highly corrosive 
liquids or radioactive solutions, 


254 


of slurries and various sus- 
pensions. 

For the great majority of 
liquids, the induced flow signal 
is independent of the electrical 
conductivity of the liquid. The 
measuring element is a smooth- 
bore Teflon tube with platinum 
electrodes and introduces no 
additional pressure drop into 
the line. 

The Nucor Magnaflow is 
available in two types. Type A 
accommodates flow tube diam- 
eters from *% in. to 14 in.; type 
B accommodates diameters 
from 14 in. to 10 in. Standard 
units operate on pressures up 
to 1,000 psi. and special units 
up to 2,500 psi. and higher. Op- 
erating temperatures range 
from 350 F. for standard units, 
up to 500 F. for special units. 

Nuclear Corp. of America, 
Inc., Suite 4219, Empire State 
Bidg., New York 1, N. Y. 254B 


Sight Glasses 


New sight glass windows 
are sealed directly to metal. 


In new manufacturing process 
sight glasses are hermetically 
sealed to metal. Elimination of 
solder and gaskets overcomes the 
main weaknesses of sight 
glasses. 

Windows which are tamper 
proof, unaffected by aging or 
vibration, and resistant to high 
pressures can now be made to 
your specifications. One de- 
sign of #-in. diameter and 4-in. 
thick withstands pressures 
greater than 5,000 psi. An- 
other, of #-in. diameter and 
h-in, thick operates at 2,000 psi. 

The windows can ke mounted 
in almost all ferrous and non- 
ferrous metals including brass 
and stainless steel.—Corning 
Glass Works, Corning, N. Y. 

254C 


Thickness Gage 


Null-balance operation pro- 
vides continuous standard- 
ization. 


A sealed “source” emitting 
beta rays measures thicknesses 
to close limits in this new in- 
strument which gives you mass 
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per unit area. It is used to 
measure and control sheet 
thickness, basis weight, coat- 
ings and is particularly adapted 
to measurements which cannot 
be made with conventional 
equipment because the instru- 
ment does not touch the meas- 
ured materials. 

Null balance operation in- 
sures greater stability and ac- 
curacy as well as providing 
two means of continuous stand- 
ardization. Scales can be set 
up to read in any desired units. 
—Isotope Products, Inc., 1700 
Niagara St., Buffalo 7, N. Y. 

254D 


Selective Gas Analyzer 


Is specific for one gas in a 
multi-component mixture. 


This new instrument has 
emerged from the experimental 
stage. Concentration of one 
gas in a multi-component mix- 
ture can now be measured more 
specifically without sample con- 
ditioning procedures. 

Filaments of four detector 
cells, instead of the usual two, 
maximize the effects of the gas 
to be measured. Different types 
of filaments may be used in the 
cells to further maximize these 
effects. 

A heat-loss equation, express- 
ing convection and conduction 
is used as a guide to enhance 
the effects of one gas on one 
arm of the bridge while making 
equal the effects of the back- 
ground gases on both arms. The 
relative influence of each factor 
is determined empirically. 

Reproducible results can be 
obtained within approximately 
2% of full-scale reading. 

The instrument has been ap- 
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This advanced-type equipment is making 


MORE PROFITS or PROCESSING INDUSTRIES 


The principles of attrition-grinding and impeller- 
dispersing as embodied in the new models of More- 
house Mills and Cowles Dissolvers are producing 


spectacular results in over 70 industries throughout 
the world. They can do the same for you. 
LET US PROVE IT IN YOUR PLANT — AT OUR RISK! 


r 





TYPICAL 
MOREHOUSE MILLS 
Many models 
to choose from 
— capacities from 
1 to 2000 gals. pr. hr. 


MODEL B-2000. Height, 
6654"; width, 31%”. 


MODEL M. Height, 38%«"; 
diameter, 14”. 


MODEL 88-30. Height, 50”; 
diameter, 20”. 


MODEL B-2005 Grease Mill 
and Deaerator. Height, 72” 
width, 28”. 





If you process products like these — 


ADHESIVES 

FUNGICIDE 

PAINTS 

SODIUM DISPERSIONS 
STARCH COOKING 
PLASTISOLS & ORGANISOLS 
POLYESTER RESINS 


FILTER CAKE 

COATINGS 

ENAMELS 

SOLIDS CONCENTRATIONS 
GAS DISPERSIONS 
PLASTER DISPERSIONS 
INKS 











... there is a Morehouse or Cowles unit to meet 
your needs — in stainless steel where required. 


Morehouse attrition-grinding mills reduce par- 
ticle size by processing the material between a 
stator and a rotor that operates at ultra-high speed 
—up to 5400 R.P.M. As a result amazing volume 
is produced in a fraction of the space required by 
ordinary equipment. Micro-adjustment assures ac- 
curate control and duplication of desired particle 
size with consequent improvement in appearance, 
texture and overall quality. Operation is smooth, 
practically vibrationless, and trouble-free 


Cowles impeller-dispersing dissolvers easily 
handle viscosities in excess of 50,000 centipoises. 
Patented impellers rotate at peripheral speeds of 
2000 to more than 5000 F.P.M., producing great 
shear, impact and turbulence. Volume is increased 
many-fold over old style mixers, Ultimate disper- 
sion is achieved in a fraction of the time, Quality 
improvement is immediately apparent. 


A trial will convince you that you too can 


Make more profits with Morehouse and Cowles. 


Arrange for such a demonstration in your plant, 
at our risk. Write today for complete details. 


Morenouse-Cow es, Inc., 1150 San Fernando 
Rd., Los Angeles 65, Calif. Representatives in 
Principal Cities (Cable Address “Monresprepy’ 
Los Angeles). 


Quality Production Champions 
of the Processing Industries 


Convenient lease and 
time-payment plans. 
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TYPICAL 
COWLES DISSOLVERS 


Many models 
to choose from 


10 AND 20V with hydraulic 
lift. For big-volume produc 
tion. 80” high, 10-40 HP 


10 AND 20D, for installation 
on your own tanks, For 
adaptation up to 40 HP, 


7-VTV. Mobile Tip-Up Type. 
For 5 to 80 gallon batches, 
Max. tilt will accommodate 
16" tank 


. 


1-¥G Laboratory Lilt-Up 
lype. For testing, pilot 
plants and small batches. Re 
sults identical to produc tion 
ize models, Max. rise, 10” 











NEW INSTRUMENTS AND CONTROLS... 


plied to a variety of gas analy- 
sis problems, and is being used 
in problems in which gas mix- 
tures contain as many as seven 
components.—Mine Safety Ap- 
pliance Co., Braddock, Thomas 
& Meade Sts., Pittsburgh, Pa. 

254E 


Proportioning System 


Keeps its own accounting 
records of weighings. 


This new fully automatic 
electronically controlled pro- 
portioning system automatically 
records formulas and weighings 
on a summary punch card by 
means of a recording device in- 
terlocked with the action of the 
panel, 

This new feature permits you 
to process billings, maintain 
inventory control and keep rec- 
ords of weighing and propor- 
tioning by processing punched 
cards through an IBM business 
machine. 

The system is designed for 
either full-automatic or semi- 
automatic operation. In full- 
automatic operation, you set up 
a formula on the panel’s control 
dials and set the system to re- 
peat the formula as many times 
as desired. For semi-automatic 
operation, you set the controls 
each time a formula is fed into 
the system.—Richardson Scale 
Co., Van Houten Ave., Clifton, 
N. J. 256A 


Vacuum Gage 


Design has voltage regu- 
lator, temperature-compen- 
sated thermopile. 


Half scale on the dial face of 
this gage is 15 microns, pro- 


viding excellent readability for 
low micron measurements. The 
instrument is highly accurate 
throughout the entire range of 
measurement. 

Improved design of the gage 
tube, incorporating a tempera- 
ture-compensated noble-metal 
thermopile, gives greater sensi- 
tivity and accuracy in the low 
micron range. A nickel-plated 
gage tube houses the thermo- 
pile, preventing outgassing, sys- 
tem contamination and corro- 
sion. The gage tube need not 
be removed to clean the vac- 
uum system. 

The instrument operates on 
115 v. a.c. and includes an in- 
ternal voltage regulator to 
smooth out line voltage varia- 
tions. 

Dimensions of the instrument 
case are 54 x 5% x 74 in. and 
it is also available for panel 
mounting. — Hastings-Raydist, 
Inc., Hampton, Va. 256B 


Pocket pH Meter 


For on-the-spot readings, is 
reflex-camera size. 


A pH meter, now available, 
comes complete with batteries 
in a plastic case that measures 
38 x 5§ x 24 in. Outer water- 
proof carrying case’ with 
shoulder strap also contains 
novel plastic tubes of KC! 
buffer solution. 

Meter has accuracy of 0.1 pH. 
Hearing-aid batteries provide 
up to 1,800 hr. operation.— 
Analytical Measurements, Inc., 
585 Main St., Chatham, N. J. 

256C 


Load Cell 


Unique design gives off- 
center loading stability. 


Off-center loading stability 
is the big feature in a new load 
cell marketed specifically for 
bin, tank and hopper weighing 
systems. 

A unique design called “roll- 
ing ball” construction provides 
all-important off-center loading 
stability. A hardened steel ball 
located beneath the loading 
platform of the cell between 
two hardened steel inserts not 
only permits the tank or bin to 


expand laterally, but transmits 
the force to the cell so there are 
no inaccuracies. The self-level- 
ing ball also allows platform 
surface to tip without exerting 
undesirable loading on the cell. 

Force on the _ cell-loading 
platform is transduced into 
hydraulic pressure which ac- 
tuates an indicator, recorder or 
controlling device in automatic 
bin and tank weighing installa- 
tions.—The A. H. Emery Com- 
pany, Pine St., New Canaan, 
Conn. 256D 


Temperature Controller 


Wide choice of elements; 
can be tailored to given ap- 
plication. 


This new bulb-and-capillary 
indicating temperature con- 
troller features a wide choice 
of interchangeable elements 
which permits you to tailor the 
control to the application. 

The new controller, accurate 
within 2 deg. F. under optimum 
conditions, is rugged, easy to 
read and convenient to adjust 
and service in the field. 

Two control switches, with 
a temperature setting pointer 
for each switch, permit two in- 
dependent circuits to be oper- 
ated by the same instrument at 
any two selected temperatures. 

The controller is case-com- 
pensated for ambient tempera- 
tures between 50 and 100 F. 
and is dust proof and splash 
proof.—Fenwal Inc., Ashland, 
Mass. 256E 
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e Filtration the Answer to High Costs 
of Industrial and Process Water 





Part 1 


The continued expansion of our 
free economy is forcing manage- 
ment and design engineers to face 
the problem of water. Water is as 
essential to industrial development 
as it is to human life. 


Municipal Supplies Limited 

More and more we read stories in 
the daily papers of various cities 
which have had to apply restric- 
tions on water consumption. While 
sprinkling bans may ruin your lawn 
this year, it is an omen of a possible 
water shortage in the future. 


Natural Resources Restricted 
The use of natural water resources 
. lakes and rivers . . . is being 
restricted by pollution. For example, 
the entire water of one of the major 
eastern rivers is reused seven times 
while moving one mile down stream. 
To make use of this water for indus- 
trial purposes involves an extensive 
treatment system .. . resulting in a 
high initial capital expenditure. 
Water the Life Blood of Industry 
This is not a patent cliche! It is a 
basic fact. Years ago water’s primary 
importance to industry was as a 
means of transportation. Today 
water is essential to industrial sur- 
vival. As with any commodity, as the 
supply decreases with respect to 
demand, the price per unit increases. 
The cost of industrial and process 
water has risen rapidly during the 
past 10 years . . . will rise even fur- 
ther and more rapidly during the 
coming 10 years. 


Methods of Solving Problem 
More and more firms consider the 
problem of water shortage when 
planning the location of new plants. 
Plant sites are chosen near natural 
water resources. When the source 
is a river or lake, their planning 
often includes waste water disposal 
. a factor that did not exist some 
years ago. 
River and lake water, particularly 
during rainy season run-offs, require 
water treatment of some sort. The 
higher the quality of the water 
needed by the plant, the more expen- 
sive the water treatment... but in 
the long run it pays for itself. 
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Filtration of the raw water with an 
Adams AWF Automatic Filter can 
eliminate the need for a pre-treat- 
ment settling basin. If water soften- 
ing equipment is used, the AWF 
may also help reduce the cost of this 
equipment by removal of heavy 
sludge. 


Filtration After Treatment 


Where the polish of the industrial 
or process water is a critical factor, 
it very often pays to install a filter 
after the softening equipment. In 
this application the filter acts to 
remove the precipitated salts. These 
salts cause trouble by collecting in 
low spots, or reacting chemically 
when introduced into process solu- 
tion. This phase of keeping your 
industrial water costs down will be 
covered in the next Adams Report. 
Watch for it. 

New Bulletin Available 

Bulletin 909, on the Adams AWF 
Automatic Filter is available upon 
request from the R. P. Adams Com- 
pany, Inc., 207 East Park Drive, 
Buffalo 17, New York. 
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ADAM 


BACKWASH 
DESIGN 


can lower your filter labor costs... 


COMPRESSED 
CHEMICAL AS 








Poro-Stone or PornGuten 

media elements .. . 

pi oD ome with in” wall 
Pam open area 

a >" bere give better filtra- 

tion and easier backwashing. 


MP 


Filter is made of corrosion 
resistant alloys to meet ant ee 
= virements. Note 

ee ae sheil of 
aad cake backwashing 
is obtained by sloping tube 


FILTER 





Backwash Tank holds backwash 

liquid under head of 

gas, Oe Coewam an is forced 
filter in reverse 

flow Ay hig velocities to clean 

filter in less fen Ve minute. Note 

no bly for i 


ry 
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TYPICAL BACKWASH FILTER CLEANING CYCLE 


There are numerous filters which 


process. Your problem has become . . 


will meet the needs of your particular 


“Which one shall I buy? 


Doubtlessly, there are other units which will produce as clear an effluent as 
the Adams filters. So the choice would seem to narrow down to initial invest- 
ment. Here you will find Adams filters competitive in price. 


What about operating and maintenance costs? 


can save you money! 


You clean your Adams filter by operating a few valves... 


That's where the Adams filter 


no time consuming 


and often dangerous manual disassembly and cleaning necessary. Your filter 


is off-stream for as little as two 
minutes and seldom over 15. The 
liquid required for cleaning is 
only a small fraction of that 
needed by other filters using the 
reverse flow technique. And what's 
more, you get thorough cleaning. 
The Backwash liquid is easily 


recovered if necessary. 


R. P. ADAMS CO., INC. 
207 E. PARK DRIVE 
BUFFALO 17, N.Y. 


- me -~* 


y R. P. ADAMS COMPANY, INC 
207 East Park Drive 
| Buffalo 17, N.Y. 


| Gentlemen 


| We have a problem in chemical filtration 
| Please send us your Bulletin 431 


| Name Tithe 
Firm 


| City 
! 





NEW FLUIDS HANDLING EQUIPMENT .. . 


Drum Rack 


Drains drums 
easily and safely. 


quickly, 


With the new Revere dispens- 
ing rack one man can put drum 
on rack, roll it to the proper 
location, then adjust the drum 
to the proper height by crank- 
ing. 

Drum is simply tilted onto 
rack which permits storage on 
end until the drum is ready for 
use. Then, operator turns a 
crank in front to raise the drum 
to the dispensing position re- 
quired, 

Rack is mounted on four steel 
casters for greater mobility.- 
Standard Safety Equipment Co., 
232 West Ontario St., Chicago 
10, Til. 258A 


Rupture Disk 


Designed for severe serv- 
ice conditions. 


A new type of rupture disk 
now available brings safety- 
head protection to installations 
where conditions of pressure, 
temperature and corrosion are 
too severe for conventional type 
disks, ‘ 

Model D rupture disk has two 
matched, pre-bulged disks as- 
sembled as a unit for installa- 
tion in a safety head. The upper 
disk is slotted; the lower, 
similar to a conventional disk, 
provides the pressure seal. 

The lower or sealing disk, 
of either metal or plastic, iso- 
lates the top disk from the 
system, Rupture pressure is un- 
affected so long as this disk re- 
mains impervious to the vessel 
contents. 

Model DV disks contain a 
third element which supports 
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the sealing disk for service on 
intermittent or continuous vac- 
uum.—Black Sivalls & Bryson, 
Inc., 7500 East Twelfth St., 
Kansas City 26, Mo. 258B 


Nylon Tubing 


Large diameter, thin wall 
for chemical use. 


Efficient liquid handling 
coupled with low-cost installa- 
tion and maintenance charac- 
terize a new line of large diam- 
eter, thin-wall! nylon tubing. 

Tubing has good chemical 
resistance and high burst 
strength. It can be held to close 
tolerance and is joined together 
easily to custom fit job require- 
ments. 

Nylon tubing is insoluble in 
common solvents, alkalis, dilute 
mineral acids and most organic 
acids. Petroleum oils and 
greases at temperatures up to 
300 F. have no effect on the 
tubing.—Keystone Plastics Co.. 
Inc., Union, N. J. 258C 


Oxygen Pump 


Transfers from 
gaseous state. 


liquid to 


A new pump and vaporizer 
pumps oxygen, nitrogen or 
argon from a liquid at low tem- 
perature and pressure to a gas 
at any desired pressure up to 
5,000 psi. The pump can be 
manufactured in a range of ca- 
pacities from 250 to 30,000 cfh. 
It can be operated from a liquid 
storage tank or _ direct-con- 
nected to a liquefier. 

Pump is driven by electric 
power. Heat for vaporizing 
may be supplied by electricity 
or steam,—Superior Air Prod- 
ucts Co. 132 Malvern St., 
Newark, N. J. 258D 


Axial Fans 


Constructed entirely of 
plastic for fume service. 


Problems of maintenance due 
to chipped or worn coatings are 
eliminated with a new line of 
industrial axial fans  con- 
structed from. solid plastic. 
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Constructed of either Rigivin 
rigid vinyl or Rigidon glass-re- 
inforced plastic, these fans are 
suitable for a wide range of 
corrosive services. 

All units are V-belt driven 
and designed with corrosion-re- 
sistant seal, slinger ring, ex- 
ternal grease fittings and 
externally vented bearing hous- 
ing. Designed for either hori- 
zontal or vertical mounting, all 
that the fan requires for mount- 
ing in a duct system is a single 
support attached to the motor 
base bolts. 

Sizes available are 18, 24, 30 
and 36 in. for 2,000 cfm. and 
upward.—Heil Process Equip- 
ment Corp., 12901 Elmwood 
Ave., Cleveland 11, Ohio. 258E 


Vacuum Gate Valves 


Full opening with short 
flow path. 


Three new types of high- 
vacuum, straight-through gate 
valves have been announced re- 
cently. Valves will seal 
vacuum-tight in either direc- 
tion. 

In all of the types and sizes, 
the valve plate is connected to 
a follower carriage through two 
hinged links and is guided by 
rollers in opening and closing. 
The sliding motion of this me- 
chanism prevents any scuffing 
of the plate gasket. 

Actuation for the valves is 
either throttling manual, quick- 
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Neville Coumarone-indene Resins Have improved 
Many Products—Yours Could Be One Of Them 


In the manufacture of many products from paints to 
rubber tires and floor tile to chewing gum, Neville 
resins have long proved their ability to help make 
better looking, longer wearing, more salable merchan- 
dise. Neville produces an extremely wide range of 
coumarone-indene resins under the most exacting of 
specifications, and conducts broad and constant re- 
search on their mutually profitable use in many types 
of products. If you have an item which is conceivably 
applicable, we suggest you send for further informa- 
tion. Without obligation, our chemists will work with 


yours in developing the application and selecting the 
proper grade for the job. Use the coupon below. 


Neville Chemical Company ° Pittsburgh 25, Pa. 


———— 


Resins—Coumarone-iIndene, Heat Reactive, 
Phenol Modified Coumarone-indene, Petroleum, 
Alkylated Phenol @ Ollg—Shingle Stain, Neutral, 
Plasticizing, Rubber Reclaiming © Solvents 
2-50 W Hi-Flash, Wire Enamel Thinners. 


Please send further informationon Neville Chemicals. 


TITLE 


COMPANY 


~ ADDRESS 


ciry 





NEW FLUIDS HANDLING EQUIPMENT... . 


acting manual or pneumatic. 
Made with aluminum body and 
valve plate, and steel working 
parts, the valve comes in 2-, 4- 
and 6-in. dia.—Consolidated 
Electrodynamics Corp., Roch- 
ester Div., 1175 Mt. Read Blvd., 
Rochester 3, N. Y. 258F 


Process Pump 


Emphasizes complete inter- 
changeability of compo- 
nents to cut inventory. 


Through complete  inter- 
changeability of components 
the new DL and DM process 
pumps are expected to cut re- 
placement part inventories up 
to 85%. Other benefits are 
greater application versatility 
and the ability always to have 
the most efficient pump for 
every liquid condition. 

To either the Type DL 
(grease lubricated) or Type 


DM (oil lubricated) the user 
simply adds the desired back 
plate, impeller and volute to 
build the pump needed for a 
given service. The 84-in. frame 
will accommodate four liquid 
end sizes, 1- through 3-in. dis- 
charge. On the 104-in. frame 
can be handled five sizes, 1- 
through 4-in. discharge. 

Driver can be standard elec- 
tric motor on pump base. 

sack plates are either air or 
water cooled. There is choice 
of open impeller with repelling 
vanes or enclosed with balance 
chamber. The _ oil-lubricated 
bearing housing can be water 
cooled. 

With the available combina- 
tions, user can handle capaci- 
ties up to 800 gpm. against 
heads up to 400 ft. Units can 
be furnished in any machinable 
metal.—Peerless Pump Div., 
Food Machinery & Chemical 
Corp., 301 West Ave. 26, Los 
Angeles 31, Calif. 260A 





Rising 70 ft. above grade, this 
intake hood feeds air to the 
blowers on a fluid coker at the 
Avon Flying A refinery of Tide- 
water Oil Co., Associated, Calif. 
The hood is a twelve-sided poly- 
gon, 21 ft. across and 12 ft. 





Snorkel Feeds Air to New Fluid Coker 


high; suction line is 54 ft. dia. 
A 1-in. layer of Fiberglas lines 
the hood and line to deaden the 
noise of 45,000 Ib. per hr. of air 
entering the opening.—Bechtel 
Corp., 220 Bush St., San Fran- 
cisco 4, Calif. 260B 





— 


For More Information... 


about any item 

in this department, 
cirele its code 
number on the 


Reader Service 


Posteard inside the back cover. 
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Loading Arm 


Spring balanced for easy 
operation and simple re- 
placement of seals. 


New type 890 loading arms 
are engineered expressly for 
the chemical and process indus- 
tries. They are available for 
any liquid handling service in 
a range of construction ma- 
terials. 

Positive operation, full flow 
and long service life are as- 
sured by design features that 
include spring balancing, inter- 
nal streamlining and hard sur- 
facing of all ball races. 

Spring-balanced arm remains 
in fixed position during load- 
ing, regains upright position 
by spring action. Packing seal 
can be replaced without dis- 
mantling the swing joint.— 
Wheaton Brass Works, Union, 
N. J. 260C 


Tarbine Pump 


For light liquids at low 
suction head. 


A new series of turbine, 
single and double stage process 
pumps handles liquified petrol- 
eum gases, refrigerants and 
other light non-viscous liquids. 
Pumps operate at low suction 
head requirements assuring a 
positive, non-pulsating  dis- 
charge flow. 

There is no shaft leakage be- 
cause built-in pressure relief 
keeps pressure against the me- 
chanical seal at a minimum. 
Balance holes on both sides of 
the impeller equalize pressures 
in single-stage pumps. On two- 
stage units, impeller loads are 
balanced radially by opposing 
pressures between stages.— 
The New York Air Brake Co., 
Aurora Pump Div., 192 Loucks 
St., Aurora, III. 260D 
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Completing the new concept 
in steam-traced pipe’... 


NEW 
ALCOA FLANGE 


Makes joining UNITRACE sections 
as simple as 1, 2, 3 


ALcoa created UNITRACE®, a new concept in steam-traced pipe . . . steam and 
product passages extruded in a single unit of corrosion-resistant ALCOA® Aluminum. 
The new UNITRACE flange, cast in ALCoA Aluminum alloy A356-T6, adds simple, 
efficient joining to that concept. Both steam and product passages are cast as 
integral parts of the flange, thereby eliminating product “freezing” at the joints. 

With UNITRACE and the new UNITRACE flange, you can save up to 30% on labor 
while cutting material and insulation costs. Get the full story today! Write for 
new illustrated booklet, Alcoa Unitrace. Address: Aluminum Company of America, 
903-K Alcoa Building, Pittsburgh 19, Pennsylvania. 





With this new Alcoa flange, three simple steps create efficient UNITRACE joints: (1) Cut back 
trace lines 1%” from the ends of sections to be joined, (2) Slip flanges into place and weld 
their front faces and necks to the sections with 4043 weld wire, and (3) Bolt flanges together. 

Two separate gaskets seal product and steam passages between mating flanges. Bolt 
holes mate with standard 150-pound, 2-inch ASA pipe flanges and fittings for easy joining 
to other piping and equipment. 


ALCOA Ss] THE ALCOA HOUR 
. TELEVISION'S FINEST LIVE DRAMA 
ALU AAIN U AA ALTERNATE SUNDAY EVENINGS 


ALUMINUM COMPANY OF AMERICA 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT 


Electrical Tape 


Vinyl compound resists 
difficult environments. 


A complete line of viny]! elec- 
trical tape in 8- and 10-mil. 
thicknesses now is available 
carrying the Underwriters’ Sea] 
of Approval. It is recommended 
in place of friction and rubber 
tape where abrasion exists or 
where tape is exposed to water, 
agids, alkalis or other corro- 
sive conditions. Also, it is 
neater and more efficient, it is 
said, 

This tape is tested to 10,000 
dielectric volts. Therefore, it 
requires much less wrapping 
than friction and rubber. 

Initially, it is more expensive 
than friction or rubber tapes. 
But its longer-lasting qualities, 
both in use and in the amount 
needed to complete a splice, 
make it much more economical. 
~—Quaker Rubber Div., H. K. 
Porter Co., Inc., Philadelphia 
24, Pa. 262A 


Gearmotor 


Utilizes latest advances to 
assure long trouble-free 
service. 


The latest design principles 
of mechanical gearing and elec- 
tric motor development are in- 
corporated into a new line of 
a.c, and d.c. gearmotors. Long, 
trouble-free service is assured 
under adverse operating condi- 
tions. 

Two-way seals lock oil in and 
seal dirt out so that the gear- 
motors may be mounted in vir- 
tually any position without oil 
leakage. Extremely hard sur- 
faces on the teeth of the tough 
alloy-steel gears make for 
strength and wear resistance. 
Simple gear train has fewer 
parts to wear, less mechanical 
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friction and transmits power 
better, it is said. 

Available from 1 to 60 hp., 
gearmotors have a wide selec- 
tion of mountings, enclosures 
and ratios.—Reliance Electric 
& Engineering Co., 1088 Ivan- 
hoe Rd., Cleveland 10, Ohio. 

262B 


Electrical Connector 


Joins copper to aluminum, 
withstands severe natural 
environments. 


This new copper-to-aluminum 
electrical connector is reported 
to perform satisfactorily in 
areas where other available 
connectors have failed in a rela- 
tively short time. It eliminates 
the two principal problems 
faced when two. dissimilar 
metals are joined: galvanic 
corrosion and _ thermo-elastic 
ratcheting. 

The ALCUnector consists of 
a deep aluminum cup and one 
of copper which are butt-welded 
together at the closed ends, 
then sealed hermetically in a 
rubber ball and cement system. 

The ALCUnector lends itself 
to almost any method required 
for attaching conductors and 
terminations. Normally it is 
attached by the compression 
barrel method. However, a com- 
bination of compression barrel 
and split-bolt connectors also 
has proved satisfactory. A 
number of ALCUnectors have 
been produced in open tip and 
in large size conductor-to-ter- 
minal designs.—Kaiser Alumi- 
num & Chemical Corp., 1924 
Broadway, Oakland 12, Calif. 

262C 


Slip-Type Drive 


Uses magnetic force for 
smooth pickup. 


Completion of licensing 
agreements brings the Whitney 
Tormag magnetic drive to the 
U. 8S. market. Prototypes in 
various horsepower ranges now 
are being placed in various test 
areas to evaluate present de- 
sign characteristics. Units will 
be generally available within 
the near future. 

The Whitney-Tormag drive 
provides a flexible  slip-type 
drive between a motor and its 
load, in a range from fractional 
horsepower to over 50 hp. 

Drive consists of a magnetic 
rotor which carries strong 
Alnico V permanent magnets; 
and a bimetallic rotor which is 
a copper-faced, mild steel plate 
or cylinder. 

The rotors are mounted face- 
to-face with an air space be- 
tween them. If either of the 
rotors is driven, a torque is in- 
duced in the other through eddy 
currents, with the permanent 
magnets supplying the neces- 
sary magnetic flux. — Whitney 
Chain Co., Hartford, Conn. 

262D 


Pipe Clamp 


Attaches pipe or conduit 
to steel frame. 


The New Latrobe clamp at- 
taches pipe or conduit to steel 
frame work without need for 
drilling holes. Made of high 
quality malleable iron and 
cadmium plated to prevent rust, 
the Latrobe clamp has a double 
bite of case-hardened tool steel. 

Clamp is made in two models: 
one for right-angle support and 
one for parallel support. Ten 
sizes range from 4 to 4 in.— 
Fullman Mfg. Co., 1211 Jeffer- 
son St., Latrobe, Pa. 262E 
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} Air enters plenum casing at “y ' : . 3 Self-adjusting blow rings* 





top of Series 12 Aeroturn for travel length of filter bag 

equal distribution to all filter ‘ exterior ... discharge re- 
bags. Bags are of felt . . . with “Te verse-air-jet into bag which blows 
higher filtering efficiency than ; eo Bist accumulated dust off bag walls. 
woven material. Tiny pores hold f a Cleaning never interferes with 
even submicronsized dust parti- : ‘ filtering... which maintains peak 
cles. Cloth area is less than \ that j ——%) s efficiency. Aeroturn remains on 
of shaker bags. k. he job continuously. 
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The air travels 
2? downward 

through —_—itthe 
filter bags, assists 
delivery of dust in- 
to hoppers below... > 
escapes through ; ; mad Automatic pressure switch* 
bag walls. Even dis- 2” Y ~ 4 controls blow ring opera- 
tribution of dust i tion. Above normal pres- 
puts every square sure loss automatically actuates 
inch of the filtering i blow rings. When pressure loss 
surface to work... normalizes, blow rings stop 
avoids clogging... operation. Self-cleaning occurs 
permits air to es- as often or as little as needed 
cape easily. ... avoids over-cleaning. 


Up to 75% Lower Installation Costs—99.9%+ Efficiency 
with KOPPERS Series 12 Aeroturn Dust Collectors! 


50% Lower Maintenance Costs ... Up to 50% Less Space! 























Aeroturn’s remarkably high filtering efficiency slashes your plant 
and machinery maintenance costs further than can any other dust 
collector. Heating and cooling costs tumble because air can be re- 
circulated . . . cleaner than outside air. Employee and community 
relations are improved. Yet Koppers Series 12 Aeroturn costs you less 
to install . . . less to maintain. Space requirements are far smaller. 


Operation is continuous and automatic .. . without a drop in peak 
efficiency due to cleaning. Pre-fabricated Koppers Series 12 Aeroturn 
imnalied end tet ranges in capacity from 1,000 to 60,000 CFM .. . contains from 4 to 


operated, Koppers Model D 64 filter bags each 12” in diameter and up to 18’ in length. 
Aeroturn Dust Collector com- 


bines features of Series 12 with It takes only a few minutes of your time to discover how Koppers 
unusual compactness. Capacities P 
range from 500 to 4,800 CFM. Series 12 Aeroturn may save you thousands of dollars. 


AEROTURN DUST COLLECTORS 
pail Thee coppon, 


Koprers Company, Inc., pistes Gas Cleaning Dept., 5010: Scott Stree, 
Baltimore 3, Maryland. 











Koppers Company, Inc. Gentlemen: Please send me a free copy of your Aeroturn booklet with descrip- 
Metal Products Division tions, drawings and photographs. | Series 12 || Model D 


Industrial Gas Cleaning Dept. Name Title 
Engineered Products Company 
Sold with Service Address 
City Zone State 


*Hersey Patents (pe ht eae Deel a liee timelike LIE LIE LIE 
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Power. 
Clark introduces 


Mark TA Features 


Quick starting—2 minutes to full load 

Quick shutdown-— instantaneous—no turning gear 
Field proved-—forty units delivered 

Light weight—lcss than 6 tons 

Compact—only 16’ long, portable 

Long tfe—conservative blade temperatures 

Alr cooled -—long life—cool outer surface 
Packaged-—shipped assembled, ready to install 
Fuel versatility—liquid or gaseous 

installation flexibility — up or down duct connections 
Variable speed-—physically separated turbines 
Single combustion chamber— lasts a lifetime 
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and Steam 
the Mark TA Gas Turbine 
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Power to drive a generator, pump or centrifugal compressor 
and low or high pressure steam for process use . . . the new 
Clark Mark TA 1130 bhp gas turbine will do both when 
equipped with a waste heat boiler. In addition to the 1130 bhp of 
rotative energy the turbine-boiler package will deliver 9500 Ibs. 
of steam per hour at a combined fuel utilization of up to 79%. 
It’s the most modern, compact and efficient power plant 
combination you can install! 


The new turbine is also well suited to driving rotative loads 
without a waste heat recovery system. Its light weight, compactness 
and quiet, practically vibrationless operation makes it ideal for 
marine or portable use as well as for permanent installation. 

Your nearest Clark representative will be pleased to give you 

all the facts about Clark gas turbines in sizes to 8500 bhp, 

or write for bulletin 142. 


CLARK BROS. CO. OLEAN, NEW YORK 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Gas Turbines 
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Consumer Trade Lures Ethical Drug Makers 


Proprietary firms are already in the ethical drug 


business. Ethical firms may move to reciprocate, It’s 


hardly a trend yet, but much more than a rumor. 


The past few years have seen 
many firms move way outside 
their accustomed business orbits, 
and with considerable profit, too. 
They call it diversification and it 
makes for some strange bed- 
fellows. 

Yet you couldn’t imagine a 
more unlikely pair than an eth- 
ical drug manufacturer with a 
line of products marketed in a 
proprietary manner.* 

But, to rephrase a phrase, “TI! 
can happen here.” Many say it 
can’t, at least not on any signifi- 


* Let's get our definitions straight be- 
fore we go any further. The words 
“ethical” and “proprietary” denote the 
manner in which the manufacturer 
promotes his product. An ethical drug 
sg advertised only to the medical pro- 
feasion and drug trade (regardless of 
whether it is available by prescription 
only). A proprietary dr 8 promoted 
via the popular media to the direct con- 
sumer, the gubiie. Thus ap ethical 
drug may be freely available “over-the- 
counter” to all 
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cant scale. Maybe they're right. 
But this is a certainty: Today 
the mass consumer market is 
beckoning to ethical drug manu- 
facturers as never before. And 
although there are still the same 
compelling arguments against 
such a change in basic policy, the 
lure may prove irresistible. 

> Calculated Risk — Take 
Charles Pfizer’s recent step, for 
instance. This prominent chem- 
ical firm with an ethical pharma- 
ceutical bent has moved agyres- 
sively before. But no earlier 
move has ever been more pro- 
vocative or watched with such 
bated breath (by Pfizer as much 
as by its fellow ethical drug 
makers, we suspect) as its young 
campaign to promote Bonamine, 
an ethically-proven motion sick- 
ness drug, to the consumer via 
TV, press and radio—in the form 


of flavored tablets called Bona- 
dettes, packaged, significantly, 
under the Pfizer label. 

Pfizer spokesmen put it this 
way: Aided by this promotion, 
Bonamine is now achieving the 
market which our sales people 
estimated it should command.” 

This is a very revealing state- 
ment, It says that an ethical 
drug manufacturer, disappointed 
with the sales of a_ product 
through ethical promotion, but 
convinced of the quality and ap- 
peal of the product, is taking it 
to the public for a verdict. 

The verdict on Bonadettes 
must be gratifying to date, for 
Pfizer now plans a similar pro- 
gram for Candettes, throat loz- 
enges which contain the anti- 
biotics, bacitracin and polymixin. 
The company admits, too, to be 
planning the acquisition and/or 
formation of a proprietary arm. 
PA Little Mixing—You’ve goi 
to search to find any other ethical 
drug company program to match 
this, although there are evi- 
dences here and there of ethical) 
drug company activity in pro- 
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TWO FINE NAMES THAT WORK TOGETHER 


UNUSUAL DESIGN for a chemical manufacturer. Note angle 
of ends of the 839 copper tubes. Fixed and floating heads 
are aluminum bronze. Photo from Camden Copper Works, 
Camden, N.J. 


These two pictures show the versatility of Revere 
Copper. One, made for a chemical company, con- 
tains 839 copper tubes, and an unusual feature of 
the design is that the ends are cut at an angle. The 
fixed and floating heads are aluminum bronze. The 
other photograph shows two copper mixers, which 
rotate and are used for blending and coating powder. 
They are much like equipment employed in making 
coated candies. 

These are examples of the special adaptability of 
copper. Both items were fabricated by the Camden 
Copper Works, Camden, N.J., which manufactures 
equipment to individual designs. Like Revere, it 
offers technical collaboration. It is an important 
Revere customer. 

Remember, the copper shortage is over. Revere 
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REVERE COPPER is so versatile 


* Readily fabricated 
Resists Corrosio 

* Economically 
* High heat an 
# Al types ava 


n of many fluids and gases 
soldered, brazed, welded 

d electrical conductivity 
ilable NOw 


TWO COPPER mixers, used for coating and blending powder. 
Made by Camden Copper Works, including the rotating 
mechanism. 


Copper is freely available now in plate, sheet, strip; 
rod and bar; tube and pipe; extruded shapes; 
forgings; lockseam tube and rolled mouldings. See 
the nearest Revere Sales Office. Write for free book- 
let, “Life Extension for Condenser Tubes.” 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. . * 
Mills; Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich; Los 
Angeles and Riverside, Calif; New Bedford, Mas; Rome, N. Y.- 
Sales Offices in Principal Cities, Distributors Pverywhere 
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A decided shift of ethical drug 
manufacturers into the pro- 
prietary trade would finish rub- 
bing out most of the distinction 
between the two branches of the 
drug industry. 

Actually the line between the 
two has been fading over the 
years, Most of the “mixing” has 
resulted from proprietary drug 
houses moving into ethical 
pharmaceuticals either through 
acquisition or internal reor- 
ganization. 

Back in the forties Vick 
Chemical took over William S. 
Merrell, an ethical drug house; 
American Home Products as- 
sumed control of Ayerst Lab and 
Wyeths Labs; Miles Labs ac- 
quired Ames Co.; and Bristol- 
Myers set up Bristol Labora- 
tories. 

Warner Lambert Pharmaceu- 
tical, a proprietary drug maker, 
took over Chileott Labs in 1952 
and Harrower Labs in '55. Car- 
ter Products merged with Wal- 
lace Labs (ethical drugs) in 
1953, Rexall Drug set up Riker 
Labs in 1952 as its ethical arm 
and Norwich Pharmacal estab- 
lished the Eaton Labs division 
in 1954. Vick Chemical acquired 
National Drug this year. 

There are plenty of good rea- 
sons for this happening and for 
it to continue: 

¢ Obviously the proprietary 
people were attracted by the 
profit potential manifest in the 
ethical drug business, a business 
whose total sales at the manu- 
facturing level soared from 
about $300 million to more than 





Proprietary Drug Firms Move Into Ethicals 


a $1.2 billion in 15 years. 

The proprietary people 
were also dismayed at the re- 
placement of patent medicines 
by powerful specifics prescribed 
by the medical profession. They 
were anxious to maintain their 
national prestige in the era of 
the wonder drugs. 

«Research by 100% pro- 
prietary drug makers must 
necessarily be limited to prod- 
ucts that can be safely marketed 
over the counter. But stepped- 
up modern research has doubt- 
less suggested to them more 
and more products which, al- 
though unsuitable for propri- 
etary promotion, could make 
money as ethical items. 

¢ Proprietary drug makers 
seek to round out their portfolio 
of products with some that offer 
a good margin (albeit often a 
modest volume) without stag- 
gering advertising costs. Ethi- 
cal drug products tend to sell on 
the basis of genuine newness 
and/or uniqueness. Competitive 
proprietary drugs are often 
identical chemicals with dif- 
ferent faces. 

In one sense, a proprietary 
product is never really “sold” 
to the public. It must be ham- 
mered home again and again— 
and this costs money. Once a 
doctor is sold on the utility of 
an ethical drug he generally 
sticks with it. 

That ethical drug makers 
should now feel the urge to go 
proprietary shows how sound 
that old adage really is about 
putting your eggs in one basket. 








prietary fields—-much of it of a 
more subtle nature. 

Abbott Labs. is now running a 
consumer campaign for Sucaryl, 
its synthetic, non-caloric sweet- 
ener which has been widely used 
for some time in dietetic foods. 
Schering markets Inhiston, a 
proprietary antihistamine iden- 
tical to its ethical Trimtron, 
through its proprietary arm, 
Union Pharmaceutical, and un- 
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der the Union label. (Schering 
is rather unique among ethical 
firms in even having such a di- 
vision.) Burroughs-Wellcome, an 
ethical house, sells Empirin, a 
drug which is chemically iden- 
tical to old, familiar Anacin 
pushed consumer-wise by White- 
hall Pharmacal of American 
Home Products. 

Nepera Chemical promotes the 
same drug in different fashions: 
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as Anahist, through its subsidi- 
ary, Anahist Co., and ethically as 
Neohetramine. 

Squibb, a venerable drug 
house, has moved its many prod- 
ucts through both channels for 
years, satisfied that “low pres- 
sure” selling of certain medi- 
cines under the Squibb trade- 
mark to the lay public does not 
discourage acceptance by the 
medical profession of the com- 
pany’s ethical products. 
> Signs of the Future—Much of 
this, of course, has been going 
on for some time and doesn’t 
point to a trend. If you’re look- 
ing for a _ stronger portent, 
try the hydrocortisone ointment 
hassle, 

Several ethical drug houses 
had petitioned the Food and 
Drug Administration to permit 
over-the-counter sales of this 
product. The FDA seemed favor- 
ably impressed with toxicity evi- 
dence when suddenly a clamor 
arose from doctors and derma- 
tologists who warned of dangers 
in the non-prescription sale ot 
this pharmaceutical formulation 
The question is still up in the air. 

Run down the list of compa- 
nies who have registered interest 
in FDA approval of hydrocorti- 
sone ointment as an OTC item. 
When you see such names 
as Whitehall Pharmacal, Rexall 
Drug, both predominently pro- 
prietary firms—you wonder how 
these firms will promote the hor- 
mone ointment should it go OTC. 
And you wonder how the ethical 
manufacturers like Schering, Up- 
john, Pfizer, Sharp & Dohme— 
who sell a lot of hydrocortisone 
in ointment preparations—will 
fare if they limit themselves to 
ethical promotion. 

Upjohn ads have been recently 
appearing in consumer maga- 
zines, explaining in restrained 
fashion the character and effi- 
cacy of vitamins—a sort of in- 
stitutional selling which, comin 
from an ethical stalwart like Up- 
john, could be a sign of the 
future. 
>» Watch the Public Another 
development to watch is the tran- 
quilizer drug boom. Don’t be 
surprised if efforts are made to 
get FDA approval of over-the- 
counter sales of some of the 
milder types. If this happens, 
and there is bitter resistance to 
it for many reasons, the tempta- 
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«+. you get When You Use 


21% to 42), EWS 


MORE ELBOW Bate) Tesh a 
for the same cost ELBOWS 





90° LONG RADIUS 90° SHORT RADIUS 45° LONG RADIUS 
LONG TANGENT LONG TANGENT LONG TANGENT 
SIZES: 2° THRU 36 SIZES: 14". THRU 36 SIZES; 2° THRU 30 


The long tangents available only on Midwest Welding 
Elbows give you more fitting for the same price... 
Midwest "Long Tangent” Elbows cost no more than 
other elbows. This added length has numerous 
advantages for the user of welded piping . . . advan- 
tages that save money and improve piping. For all 
the facts, ask the nearest Midwest distributor or 
write us for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, 51. Lovis 4, Mo. 
Plants: St. Lovis, Clifton, N.J. and Los Angeles 


ADVANTAGES oF mipwest 


"LONG TANGENT” ELBOWS 


% They save pipe. 


% They often eliminate short nipples and their 
extra welds. 


% They save time and money in lining up and 
clamping pipe and fitting. 


% They make it easier to apply slip-on flanges. 


% They remove the circumferential weld from 
point of maximum stress and can be sleeved. 


%& THEY COST NO MORE THAN OTHER ELBOWS. 


Sales Offices: 
New York 7—50 Church St. © Chicago 3-79 West Monroe St 
Cleveland 14-616 St. Clair Ave. © Los Angeles 33--520 Anderson St 
Houston 2—1213 Capitol Ave. © Tulsa 3-224 Wright Bldg. © Miami 
34-2103 Le Jeune Rd © Boston 27~-426 First St. © San Francisco 11 
420 Market St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 





WELDING -FITTINGS IMPROVE PIPING DESIGN AND REDUCE 
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tion to promote these drugs on 
the open market will be very 
strong, indeed. (Please note that 
all the milder tranquilizers save 
one are products of ethica! man- 
ufacturers with proprietary par- 
ents.) 

In this age of psychoses, neu- 
roses, complexes and myriad ten- 
sions, the public promises to be a 
soft touch for the therapeutic 
appeal these drugs seem to pos- 
sess. And what the public wants 
the public seizes. 

» Public Hears, Public Wants 
Public awareness—awareness of 
new drugs, of what they can do 
~—~has led to enormous public de- 
mand for drug products, People 
pressure their doctors and drug- 
gists for medicine by prescrip- 
tion or over the counter, 

Another kind of awareness is 
the acute consciousness ethical 
drug manufacturers now have of 
the man on the street as the ulti- 
mate user of their products, of 
the need to put their cases to him 
directly. The Salk vaccine ordeal 
brought this home with a thud. 
© Direct Approach—Many well- 
esteemed, ethically-proven drugs 
are freely available to the public 
but are promoted only to the doc- 
tor and pharmacist. “If a prod- 
uct can be sold to the public then 
why not sell it to the public?” 
is a query that must be running 
through many an ethical drug 
man’s mind. 
> Competition Levels—The tor- 
rents of new drugs in recent 
years have been both boon and 
bane to the industry. Profits can 
be mightly impressive for a 
while on a first-of-its-kind prod- 
uct. Soon, though, there may 
come a rash of competitive prod- 
ucts which hammer prices and 
profit margins down to where it’s 
difficult to maintain early levels 
by ethical promotion. An over- 
the-counter variation of the orig- 
inal product, aimed at the mass 
market, could come in handy at 
this point. 
>» The Coin’s Other Side—Now 
we come to the big but, a real big 
one, that has kept ethical drug 
firms clear of proprietary adver- 
tising and which might. still 
negate all the factors we’ve men- 
tioned favoring such a move. 

A cordial relationship with the 
doctor is an ethical pharmaceu- 
tical manufacturers most prec- 


Chemical Consumption 


May July Sept. Nov 


Consumption by Industries 


May 

(Final) 
Coal products ...... 12.7 
Explosives 12.0 
Fertilizer . 74.4 

27.3 
lron & steel 19.2 
Leather 4,1 
Paint & varnish 35.3 
Petroleum refining ... 31.8 
Plastics 24.7 
Pulp & paper. 39.3 
Rayon ... iar «oo 
Rubber ... 6.9 
Textiles esp akin ae 


Total 326 


ious business asset. He hates to 
strain it, he’s loath to do any- 
thing that smacks of usurpation 
of the physician’s traditional 
prerogative to recommend what 
medicine shall be used for what 
ailment. He knows how the med- 
ical profession regards commer- 
cialism in medicine. 

It’s not quite as risky for a 
manufacturer already diversified 
in non-drug lines, like Pfizer, 
Merck and Olin-Mathison, or for 
one who is a relative newcomer 
to the ethical drug business. 

But for people like Lederle, 
Upjohn, Lilly and Abbott who 
have built their businesses and 
prestige on ethical drugs for 
two generations and more, a 
move into proprietary channels 
is a very scary one—-and they 
know it. Yet they are the ones 


who presumably need most to 
diversify. 

So the question: “Can an eth 
ical drug company gain more by) 
the proprietary promotion of cer- 
tain products than it will lose?” 
is a soul-searching one. But like 
it or not, it’s a question that 
ethical drug manufacturers must 
ask and answer in the coming 
years. 


The 84th Congress 
And You 


The second session of the 84th 
Congress ground out an impres- 
sive amount of legislation before 
closing shop July 30. Here’s a 
rundown of the more significant 
items for chemical engineers 
that came through the legislative 
mill. 
> Water Pollution Control — A 
new, permanent act went on the 
books authorizing a broad pro- 
gram of research, technical 
assistance, stronger federal en- 
forcement powers against indus- 
trial and municipal polluters and 
federal funds to beef up state 
anti-pollution programs and help 
cities and towns catch up on 
heavy backlogs of needed sew- 
age-treatment works construc- 
tion. 
> Aid Primes Research — Con- 
struction programs voted this 
year include: 

¢ The National Science 
Foundation won a_ whopping 
hike in funds for basic research 
grants in chemical engineering 
and other technical fields, and 
for science teacher training. It 
will have $40 million to spend 
this year—compared to $16 mil- 
lion last year. Among other 
things, it will launch an ex- 
panded high polymer research 
program, 

e¢The National Bureau of 
Standards and the Food and 
Drug Administration saw their 
hopes for new and larger work- 
ing space realized. Congress 
gave NBS money to build a new 
40-million-dollar headquarters in 
suburban Maryland (it will take 
another $20 million to equip) 
and approved a new downtown 
Washington office and lab build- 
ing for FDA, at a cost of $12.2 
million. 

¢ The Interior Department’s 
saline water research program 
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won a hefty boost in funds after 
reporting encouraging progress 
in developing commercially feas- 
ible processes for converting sea 
water and brackish water into 
fresh water. 

¢The Army Quartermaster 
Corps got $3 million for an ex- 
perimental reactor to preserve 
food by nuclear _ radiation; 
Atomic Energy Commission will 


soon seek proposals to design 
and build it. 

The Federal Air Pollution 
Research Act, passed in 1955, 
was backed up by increased 
funds for 1957. 
> Tariffs, Subsidies — Congress, 
after years of near-misses on the 
issue, enacted a bill to simplify 
customs procedures for Amer- 
ican importers and their foreign 


Index of New Orders rage 


Industrial Construction 





Engines and Turbines 


Total Machinery 


Pumps and Compressors 








suppliers. This red-tape cutting 
measure has some protections— 
though not all sought by chem- 
ical manufacturers—to keep tar- 
iffs on chemicals at present 
levels. 

Domestic producers of acid- 
grade fluorspar, tungsten, as- 
bestos and columbium-tantalum 
won a new stop-gap subsidy pur- 
chase program running to 1959. 














Orders for Capital Goods Reflect Industry Optimism 


A series of indexes of new 
orders for capital goods—ma- 
chinery and industrial buildings 
~—has been developed by the 
McGraw-Hill Department of 
Economics. As an advance in- 
dicator of business activity, 
these indexes are felt to have 
great significance. (The Index 
of new orders for machinery was 
reprinted in the 1955 and 1956 
annual Economic Reports of the 
President.) Now under scrutiny: 


a program of forecasting new 
machinery orders a year ahead. 

The charts above reflect dol- 
lar value of orders for non-elec- 
trical machinery and industrial 
buildings, are not corrected for 
price changes. Yearly average 
indexes for both engines & tur- 
bines and pumps & compressors 
went from 91 to 130 and 85 to 
110, respectively, last year, 
promise to make still another 
big jump this year. 


A representative cross-section 
of companies in the machinery 
industry report the dollar vol- 
ume of incoming new orders 
each month. 

The index of new contracts 
for industrial buildings covers 
contract awards (of $93,000 per 
project and up) for new build- 
ings and major additions to 
plants in manufacturing, trans- 
portation, communications and 
public utilities. 
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this 58-page booklet contains 
the most comprehensive 
data ever compiled on 


MALEIC ANHYDRIDE 


If you use or may use Maleic Anhydride, you'll find a 
wealth of valuable data in this expanded, second-edition 
of our basic manual “National Maleic Anhydride”. 








It contains (1) the most complete tabulation of physical 
properties ever printed, many determined by National's 
Research Laboratory (2) 14 pages of chemical properties 
and reactions, copiously illustrated with 47 informative 
structural diagrams, (3) a graphic “family-tree” presenta- 
tion of Maleic Anhydride derivatives and resulting end- 
products, (4) 17 pages of suggested uses with literature 
abstracts, and (5) a bibliography of 333 references! 


Published in a limited edition, this booklet is a valuable 
reference work for present and prospective users of 
Maleic Anhydride . . . send for your copy today. 


\ anc 


jiiwe pivisio® 


au Aw c conor ation 


N 
watio ae on 


arisen cwem! 


a 


Please send me a copy of your Technical Booklet C-] 


} “National Maleic Anhydride’. 


Kindly fill out this coupon completely and atfnch to your letterhead, 


| NATIONAL ANILINE Division 


| 

I 

| [_] We are using Maleic Anhydride 

| 

| 
ALLIED CHEMICAL & BYE St ag ty | OAMEs 

| 

| 

| 

I 

1 


[-] We may use Maleic Anhydride 


[_] am personally interested 





40 RECTOR STREET, aw YORK 4, 


Boston Providence = ne Chi ge Sen/Francise Atlagte POSITION: __ 
Portiand, Ore. sreesh bere Phila Iphig oo Aktion 





los Angeles Columbus, Ge. New Orie 8, Chattan@ega Toronto j COMPANY: 


# 


Si oie iil enim tiesiniiaiagnidlaaih coisledaaal 





o 





ECONOMICS... 


It will cost the government $91 
million to buy these minerals 
which will go to the national 
stockpile. 

> Government Still Selling — 
The Rubber Facilities Disposal 
Commission, after selling 27 
war-built government synthetic 
rubber plants over three years, 
went out of business Septem- 


PICTURED FLOWSHEET 


ber 23. (The Louisville alcohol 
butadiene plant, sold and then 
not-sold, carries no restriction 
that it must be available to pro- 
duce butadiene for 10 yr.) 
Congress has okayed efforts to 
sell two other war-built indus- 
trial facilities—the Texas City 
tin smelter and the Akron rub- 
ber labs and pilot plant. General 


Nitric Acidulation Frees P, O; 


NAMES IN THE NEWS 


Man of the month: Robert L. Hershey 
Names that made news last month 


PRO & CON 
Letters to the editor 


MEET YOUR AUTHORS 


Who's who among our contributors 


TECHNICAL BOOKSHELF 


Newcomers for your reference shelves 


Briefly noted 
More new books 


FIRMS IN THE NEWS 


Who's doing what among your suppliers 


TECHNICAL LITERATURE 


Fanufacturers’ literature 


COMING SOON 


Protective linings for process equipment 
Physical equilibrium refresher 
Cavitating venturi to control flow 


Extruded gaskets solve pressure probleme... . 


Nuclear who's who 
How to buy pressure vessels 
New developments in high temperatures 


Services Administration — will 
handle sale of the rubber labs 
under terms expected to yield of- 
fers of around $3 million. Fed- 
eral Facilities Corp. has invited 
proposals for the tin smelter, re- 
ports interest from firms con- 
templating processing to extract 
tungsten and other metals, with 
refined tin as a by-product. 


Nitric way to fertilizers 

Joining fast-coming trend, Cal- 
spray turns from sulfuric to nitric 
acidulation in fertilizer manufac- 
ture at its new Richmond, Calif. 
plant. Developed during sulfur 
(and sulfuric) shortage nitric 
route promises cheaper product. 
(p. 358) 


Talent on parade 


Biographies and backgrounds 
of your authors add weight and 
importance to their contributions 
in this issue. (p. 384) 


wa 


Technical Literature 

You can get—free and fast— 
literature on any subject in your 
field. Keep files up to date the 
easy way. (p. 446) 
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Join READER SERVICE 
Inside Back Cover 





with this...| make this... 


now truly (HEAT SEALABLE) foam... VINYL 


and suddenly 1000 great ideas are possible! 


Development of heat-sealable Vinyl-foam, oxidizing, hardening or drying out, all with 
makes new quality, new ideas possible in maximum dimensional stability, 
hundreds of products that require cushion- Vinylfoam, produced by the Elastomer 
ing or softness, fashionably molded contours, Process, can be molded in either cored or 
eccentric or specially-designed shapes, uncored form, with or without surface con- 
quick-quilted and embossed surfaces. tours. It can be embossed, die cut, split or 
In all these ideas, quality is maintained. skived. You can bond Vinylfoam directly 
because Electronic heat-sealing affects none of onto textiles, most synthetics, and on vinyl 
Vinylfoam’s many desirable properties, sheeting or film in continuous lengths. 
t? . 1ade Exon 654, viny] plastisol resin helps make Vinylfoam is so versatile that products in 
ws mad Vinylfoam unusually resistant to abrasion, almost every industry can acquire new com- 
corrosion, flame, aging, moisture, tearing fort, safety and durability. And with vinyl's 
of and chemical action. Prevents shrinking, economy, they will cost less, sell better. 


Firestone 


VERSATILE VINYL RESINS 


engineered answers to industry’s needs 





: For complete information or technical service on EXON resins, 
Firestone rest sCompany § industry's most complete line of versatile vinyls, call or write: 
supplies only the plastisol resin . . . " C . , 
mPa oot pale CHEMICAL SALES DIVISION 


finished foam, FIRESTONE PLASTICS CO., DEPT. 628N, PO 
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big capacity 


... for faster discharge 


All a steam trap does is discharge condensate and air from steam lines 
and equipment—no mystery about it. The bigger its capacity, the faster 
it can get rid of condensate. But its importance shouldn’t be over- 
looked. On its effectiveness can rest your economical use of steam. . . 
the efficiency of your process operations. 

You get this high capacity in Nicholson steam traps through effective 
use of a large orifice. And you get much more—simplicity of design and 
quality through and through. 


One moving part 

Positive shutoff—no steam waste 
Powerful, intermittent valve action 
Each unit service tested 


Specify Nicholson, and be sure. 


Write for new 
Bulletin 10-55 


cand Company. 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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Where low odor is a factor 


use these OWJELL SOLVENTS 


SHELL SOL 71 
AND 72 


... have no odor, are 
ideal for interior 
finishes, polishes and 
cleaners, 


These solvents are recom- SHELL SOL 140 


mended for low odor and ... aslow drying, high 
boiling, high flash 


odorless products. point solvent with a 


very mild odor. 
Detailed specifications of these cee 
Shell Solvents are contained SHELL 360 SOLVENT 
in booklet shown. It will be ... faster evaporation, 


. l d . 

mailed on request. ssl 
SHELL MINERAL 

SPIRITS 


... conventional 
distillation range, 
solvent power and 
drying. Mild odor. 








SHELL sures MINERAL | SHELL SOL 
SOLVEN PIRITS 71 AND 72 











SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
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ts the Yash! 


The ability of Nash Compressors to maintain original performance nH 


over long periods is no accident. Nash Compressors have but a single = 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often 
~~ answer to gas handling problems difficult with ordinary equipment. Slugs of liquid entering pump 

ash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are no will do no harm. 
internal wearing parts, maintenance is low. Service is assured by a 75 pounds ina single stage. 
nation-wide network of Engineering Service offices. Write for 


bulletins now. unis 


NAS ENGINEERING COMPANY 
312 WILSON, $0. NORWALK, CONN. 
278 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 
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ADD LABORATORY PURITY TO YOUR PROCESS WORK 


WITH LAPP CHEMICAL PORCELAIN 


Don't sacrifice purity when putting a new proc- 
ess into production. There’s no reason to search 
for substitute materials that might duplicate 
laboratory results . . . use the same materials in 
which the laboratory worked out the process. 
That's right! Porcelain, the world-wide stand- 
ard for laboratory purity, is available in Lapp 
Chemical Porcelain equipment for pilot plant 
and industrial production. A wide variety of 
valve styles, pipe and fittings, towers and 
raschig rings and many special shapes, includ- 
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ing custom pieces for your specific require- 
ments, are available, and at costs much less ini- 
tially than many types of special alloy or lined 
equipment. Lapp Porcelain is chemically inert, 
hence corrosion resistant—it usually requires 
no maintenance. 

Where extreme care must be given to protec- 
tion of product, plant or personnel against ac- 
cident or carelessness, specify Lapp Chemical 
Porcelain with Turctap Armor, TUFCLAD 
(multiple layers of heavy fiberglass fabric 
bonded with an Epoxy resin) serves as protec- 
tion against impact, insulation against thermal 
shock, and is strong enough to hold line pres- 
sures even when porcelain is cracked or broken. 


WRITE for bulletin describing the char- 
acteristics of Lapp Chemical Porcelain. Lapp 
Insulator Company, Inc., Process Equipment 
Division, 806 Wendell St., Le Roy, New York. 





Now on the USS Saratoga 
Unibestos insulation protects key pipelines 


On the powerful Forrestal...on the sleek atomic 
subs, the Nautilus and Seawolf...now on the 
mightiest USS Saratoga, Unibestos pipe insula- 
tion guards against heat loss. 


Nowhere else is dependable insulation needed 
more than on these ships of nuclear power and 
electronic control. Compactness, durability, 
thermal efficiency—all are important require- 
ments. And Unibestos answers all three of these 
vital needs: single-layer construction for un- 
matched ease of installation...long lasting 
strength to withstand shock and vibration... 
positive heat seals at the innumerable hard-to- 
insulate joints and fittings. 


By providing these unique standards of insu- 


lating efficiency, Unibestos makes its contribu- 
tion to the important Navy development 
program. In addition to the marine field, single- 
layer Unibestos is fast becoming the preferred 
pipe insulation for more and more power plants, 
refineries, chemical plants and other modern 
industrial projects. 

Unibestos® pipe insulation is available in 
sectional form through 44” O.D. 


Just Out!—the new Unibestos Handbook. 
Complete, compact, detailed, informative. 
Write for your copy on your company letter- 
head. 

This new 40-page book serves as an impor- 
tant reference guide for selecting and specify- 
ing pipe insulation for every application. 


UNION ASBESTOS &4 RUBBER COMPANY 
1111 West Perry Street « Biocomington, Illinois 
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Today, a great many companies using 
zeolite water softeners are faced with this 
problem: While the water softener (which 
needs periodic regeneration with brine) 
gives excellent performance —regeneration 
is often costly, time-consuming, and causes 
substantial waste of salt. This is generally 
the case when salt is dissolved to form 
brine without the proper controls. 


In most plants, however, it is possible to 
reduce this high cost of water-softener re- 
generation. The method is simple and 
effective: Always regenerate with pure, 
fully saturated brine—the type of brine 
made in a Sterling Lixator. Here are some 
of the reasons why Lixate Brine can save 
money for users of zeolite water sof- 
teners... 


The Sterling Model Lixator is the most 
efficient and economical rock-salt dissolver 
ever developed. Wherever this fully 
automatic unit is used in water softening, 
it reduces the amount of salt consumed . . . 
eliminates dry-salt spillage . . . and simpli- 
fies the entire brine-making process. 
Developed and patented by the Interna- 
tional Salt Co., the Lixator combines rock- 
salt dissolving and brine filtration in one 
simple operation. It delivers fully saturated 
crystal-clear brine automatically to any 
point within a plant. The Lixator is also 
remarkably easy to maintain, and has no 
moving parts to get out of order. 


In operation, a Lixator need not replace 
the salt-dissolving tanks furnished by 
water-softener manufacturers. Instead, 
Lixate Brine is piped to these tanks— 
which then serve as the storage and meas- 
uring tanks from which brine is withdrawn 


Salt handling re- 

duced. Because 

Lixate Brine is piped 

He to points of use, the 

: work of hauling dry 

salt from storage piles 

to the location of the 

water softeners is eliminated. Also, be- 
cause of this direct-piping feature, the 
Lixator (and the salt that feeds it) can be 
placed anywhere in the plant, to make 
the most efficient use of available space. 
With a self-feeding hopper for salt, the 
Lixator operates org without 
attention, and with little or no salt handling. 


Lixators are made in a variety of types 





7 





an Save Money on Water 
Softening —With a “Lixator” 


At the Libby, McNeill & Libby plant in Hartford, Wisconsin, this Sterling Model Lixator 
is used for efficient, low-cost water-softener regeneration. A mechanical conveyor fills 
the Lixator hopper from a nearby rock-salt storage pile. In your plant, a Lixator can 


also produce substantial savings on salt 


and sizes— to meet the brine needs of 
individual plants. The principle by which 
they operate can benefit the largest factory, 
or even a plant of moderate size, 


Complete regeneration. Since Lixate 
Brine is always 100", saturated, it provides 
complete water-softener regeneration each 
time. This means that extra regenerations 
with the consequent use of more salt— are 
eliminated, Still another advantage results 
from using Lixate Brine: Water-softener 
operators will not use any more of this 
brine than is needed for each regeneration. 
What often happens in the case of unsatu- 
rated brine is that excess amounts are used 
in an attempt at complete regeneration. In 
the long run, this always results in a costly 
waste of salt. 


Keeps water softeners clean. Besides 
being fully saturated, Lixator Brine —pro- 
duced in a Lixator from economical grades 
of Sterling Rock Salt—is also self-filtered, 
and free bom insolubles or other foreign 
matter. As a result, it will not introduce 
dirt or other “clogging material” into the 
zeolite bed of the water softener. This has 
proved to be a particular advantage in 
industrial water softening-—-because the 
zeolite stays in good condition longer. 
Lixate Brine is also free from acids or 
alkalies. Thus, being neutral, it cannot 
adversely affect the performance of any 
zeolite water-softening system, 





and in salt handling as well. 


TECHNICAL SERVICE 
he . WITH YOUR SALT 


A ¥ 


Through skilled and experienced ‘Salt 
Specialists,” International can help you 
get greater efficiency and economy from 
the salt you use. International produces 
both Sterling Evaporated and Sterling 
Rock Salt in all types and sizes. And we 
also make automatic dissolvers in metal or 
plastic for both kinds of salt. So we can 
recommend the type and size of salt most 
perfectly suited to your needs 

If you'd like the assistance of an Inter- 
national ‘Salt Specialist” on any problem 
concerning salt or brine —or further infor- 
mation on water-softener regeneration 
just contact your nearest International 
sales office. 


International Salt Co., Scranton, Pa. 
Sales Offices: Atlanta, Ga.; Chicago, IL; 
New Orleans, La.; Baltimore, Md.; Boston, 
Mass.; Detroit, Mich.; St. Louis, Mo.; 
Newark, N. J.; Buffalo, N. Y.; New York, 
N. Y.; Cincinnati, O.; Cleveland, O 
Philadelphia, Pa., Pittsburgh, Pa., and 
Richmond, Va. 


‘ r P 4 A’ 
WY } p 


STERLING 


? 


H 





I ERNA JNA 











ALT 





Fig. 3715 


Here’s a pump especially designed 


for your ABRASIVE 


and CORROSIVE liquids 


You minimize your “hot” pumping 
problems — and expenses — with 
Goulds chemical pumps because 
they're built to take it! 

With the Fig. 3715 pump, you 
can handle liquids that would “mur- 
der” most pumps. Such liquids as 
acid, alkaline liquor, hot size, and 
slurry. But this pump offers more 
than just severe service design. You 
get fewer maintenance problems 
plus special operating advantages. 

Look at the support head—its 
rugged, box-type design with water 
jacket permits you to pump liquids 
as hot as 350° F. Over-lubrication 
is prevented by grease-lubricated 
standard bearings with grease re- 
lief. You can adjust impeller clear- 
ance without any dismantling by 
means of a simple, positive external 
arrangement, 


A variety of construction ma- 
terials meets every need. Goulds 
Fig. 3715 pumps come in Type 316 
and Gould-A-Loy 20 stainless steel, 
all aluminum-bronze, all iron or 
bronze-fitted. 


There’s a wide range of sizes, too 
—nine in all—with capacities up to 
720 GPM and heads to 200 feet. 
You can keep a low spare parts in- 
ventory since many of the parts are 
standardized for interchangeability 
between sizes. 


There are many more reasons why 
you can save money and avoid main- 
tenance headaches by pumping those 
harsh liquids with a Goulds Fig. 3715 
pump. Learn about them by ad- 
dressing your inquiry to Goulds 


Pumps, Inc., Seneca Falls, N. Y. 
Ask for Bulletin 725.4. 


ATLANTA «+ BOSTON + CHICAGO + HOUSTON «+ NEW YORK 
PHILADELPHIA «+ PITTSBURGH « TULSA 


Here is a Goulds pump handling hot fatty 
acids in an oil processing plant. 


Here are three Goulds chemical pumps circu- 
lating hot size in a textile plant. 


Goulds stainless steel pump handles corn 
meal mush in a food plant. 
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A technician checks the ALCOPLATED interior of the giant shock tube’s driver section. 


ALCOPLATED DRIVER 
SIMULATES 18,000 MPH, 15,000 F 


Chemically Deposited Nickel Plate Serves Under 
Extremely High Temperatures and Pressures; 
Corrosion and Erosion Resistance Help Avco Re- 
searchers Reach Some of the Highest Speeds 
Ever Attained. 


Inside the world’s largest hypersonic shock tube, a gas 
dynamics research device developed by Avco Manufac- 
turing Corporation for the U. S. Air Force, speeds to 
18,000 mph and split-second temperatures as high as 
15,000 F are reached. Pressurized gases, built up in the 
tube’s driver section, burst a metal plate to form a shock 
wave simulating travel at 25 times the speed of sound. 


Using ALCOPLATE’ in the internal bore of the driver sec- 
tion gives Avco Research and Advanced Development 
Engineers the corrosion resistance and hardness qualities 
necessary to withstand tremendous internal pressures. 
In the driver, as in all cases, ALco’s quality controlled 
application of ALCopLATE meets the highest customer 
requirements and produces uniform, adhesive plating. 


Locomotives: Diesel Engines: Nuclear Reactors: Heat Exchangers 


Chemically deposited nickel-phosphorus ALCOPLATE, 
providing protection from erosion and corrosion in this 
unusual application, can mean savings and process equip- 
ment protection in normal industrial applications, too. 
Inquire at the nearest Atco Sales Office or write to 
P. O. Box 1065, Schenectady 1, New York for further 
information. 


*ALCOPLATE — Trade-mark registration applied for. An application of 
“Kanigen” a mark identifying the chemical deposition of high-nickel, 
low-phosphorus alloy by General American Transportation Corporation 
and ite licensees and the coating resulting therefrom 
General American Transportation Corporation 


on license from 


ALCO PRODUCTS, INC. 


NEW VORK 
Sales Offices in Principal Cities 


Springs: Steel Pipe Forgings: Weldments: Oil-Field Equipment 





ANNOUNCING A NEW 
RESEARCH TOOL 


FROM LITHIUM | CORPORATION... 


eas Swi 

















LITHIUM DISPERSIONS 


Our successful development of dispersions of Lithium Metal offers industry 
still another research technique once considered impractical. Readily prepared, 
lithium dispersions prove more stable to air and moisture than the metal itself 
due to the coating of the dispersing medium. 

In case you have a problem requiring the use of highly reactive Lithium 
Metal, Lithium Corporation’s PR&D department is making available product 
data sheets describing the methods for laboratory preparation of these lithium 
metal dispersions in such dispersing mediums as mineral oil, petrolatum and 
wax. A request attached to your letterhead will bring you information on this 
new tool in lithium research. 


brands ahead in industrial applications for lithium 


LITHIUM CORPORATION 


OF AMERICA, INC. 


2505 RAND TOWER 
MINWEAPOLIS 2, MINNESOTA 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba « Amos Area, Quebec + BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago + CHEMICAL PLANTS; St. Louis Park, Minnesota + Bessemer City, North Carolina * RESEARCH LABORATORY: St. Louis Park, Minnesota 
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permits handling of prod- . 4 i nates need for enclosure. 
i f 4 to 200 _ 4 External tie rods facili- 
pow <bean E tate fast removal of decks. 
No hard-to-clean 

Nooks and Corners. 
Dust-Tight — wide vari- 
ety of frpteliotion snowed 
le for 


materials availa 
compression -type 


Two, Three, Four Sep- 


ee one outlet 
for each different size 
Collars and 


sible by universal-t 
stabilisers, No lubrication 


Low Power Require- Quiet, Vibrationless Secure, Vibrationless 
monte. 4 } Pe. motes Soares ce a . seston. Gentle motion paar ga 4 «0 ge rt 

t t alanc m es -we 6 
— 9 of three or pe ne me nce mle mizes disintegration y, 


You Get MORE When You Specify ALLIS-CHALMERS 


Top efficiency in screening . . . maximum Your Allis-Chalmers representative will be 
capacity ... profit-insuring quality control glad to tell you more about this newest and 
.. + quick ’n’ easy sanitation . . . simplified finest of gyratory screens. Call him. Or write 
maintenance . . . economical operation — all for descriptive Bulletin 07B8446. Allis-Chal- 
these important advantages are yours when mers, Industrial Equipment Division, Mil- 
you specify Allis-Chalmers. waukee 1, Wisconsin. 


ALLIS-CHALMERS ‘ 
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ONLY OWE MOVING PART 
HO PINS—HO PIVOTS 


One-piece solenoid 
plunger, operating in 
friction-free guide, car- 
ries the cadmium silver 
moving contacts. Trov- 
ble free design, 


DOUBLE BREAK 
SILVER ALLOY CONTACTS 
The Allen-Bradley dow- 
ble break, silver alloy 
contacts ore always in 
good condition. No 
contact maintenance is 
required. 


The straight-line, vup- 
and-down movement of 
the solenoid plunger 
opens ond closes the 
double break contacts. 
Nothing could be more 
simple and, therefore 
trouble free. 


For unusual conditions, 
selecting the “correct” enclosure 
will prove a money-saving investment 


Enclosures for dusty or hazardous locations cost more than general- 
purpose sheet metal enclosures, but they are worth the difference. 
Bolted enclosures keep out destructive dust or fumes, and since Allen- 
Bradley solenoid starters require no contact maintenance, the bolted 
covers present no maintenance problem. 

You can install Allen-Bradley starters . . . arid forget them, And, of 
course, the thermal relays, which can be reset without opening the en- 
closure, protect the motor against burnout due to sustained overloads. 


Allen-Bradley Co. in Canado— 


The Allen-Bradley line of solenoid across- 1337 S. First St. Allen-Bradley Canada Ltd. 
the-line starters is available in the follow- Milwaukee 4, Wis, Galt, Ont. 


ing additional enclosures: NEMA 1— AZ 
General-purpose use; NEMA 7—Class 1, f 
Group D hozerdous location; NEMA 8— ALL 
Corrosion-proof hazardous location; 
NEMA 9—Ciass 2, Group G hazardous 
location; Class 11—Corrosion-proof; Class 





SOLENGUD 


MOTOR 
12—Dust-tight, industrial use. SP VU ALITY ec 
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More Precise Design Calculations with 


M. W. Kellogg’s New, Super-Speed 


HEAT 


cL 


TUBE PASSES 


PRESS OROP 


COKROSION 


COmMPUTATIC® 


PER 
ALLOW PSI 


ALLOWANCE | 


EXCHANGER 


SHELL 


0000 


3000 


90000 
00000 


IC 


00000 


009000 


oou0n0 


64713 


0143 


0000 


N 


RESULTS 


si DF 


The partial tabulation above shows how computer presents results 


The computer itself is shown at the right 


The latest addition to The M. W. 
Kellogg Company’s facilities for 
engineering heat-pressure process 
equipment is a new, large magnetic 
drum digital computer. It can exe- 
cute 500 arithmetical operations 
per second; conservatively can 
solve 40 simultaneous equations in 
30 minutes; and has a memory ¢a- 
pacity of over 4000 ten-digit words. 

This new computer enables 
M. W. Kellogg’s engineering staff 
to undertake a far greater nu:aber 


of precise calculations in less time 
than ever before and, as a result, 
to determine the optimum designs 
for customers in minimum time. 
For example, complete calculations 
fora liquid to liquid heat exchanger, 
which formerly took 10 to 15 hours, 
nowcan be done inabout 1l5minutes. 

Electronic computation is an im- 
portant supplement to the produc- 
tivity of Kellogg’s heat transfer 
engineers and permits them more 
time for evaluating results and im- 


00000 
#1250 


00000 


proving designs. We welcome the 
opportunity to demonstrate what 
these aspects of Kellogg’s ‘built-in 
engineer” can contribute to your 
requirements. 


Fabricated Products Division THE M. W. KELLOGG COMPANY 711 Third Avenue, New York 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London « Societe Kellogg, Paris 


Kellogg Pan American Corporation, New York « Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 


_—_—— — - 
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.--philadelphia mixers offer you 





‘Packaged’ 


FLUID MIXERS 


tT 





more value per dollar... 


You can now solve any fluid mixing problem with 
Philadelphia “packaged” Fluid Mixers . . . elimi- 
nating the usual expensive, complicated equip- 
ment, By standardizing on simple, easily main- 
tained Philadelphia Fluid Mixers, you get these 
proven advantages! 

Completely integrated “packaged” service. Phila- 
delphia designs, and manufactures in one plant, 
every major component of these fluid mixers, ex- 
cept motors and bearings. As a result, through this 
one centrally controlled, thoroughly responsible 
source, you can obtain the complete solution to 
your fluid mixing problems. 


Service-Rated Motors. Standard NEMA frame 
motors for any operating condition can be sup- 
plied. Special mountings, variable speed drives or 
special motors are available. 


Quick-Change Gear Drives. Easily accessible, heli- 
cal change-gear set allows ready selection up to 
14 different standard speeds to meet your chang- 
ing process needs. Spiral bevel gears of hardened 
steel are accurately lapped, assembled in matched 


pairs and micrometer tested for long, quiet opera- 
tion. All drives are A.G.M.A. rated. 


Full Range of Sizes. Choose the Philadelphia Mixer 
best suited to your needs, Six basic models from 
1 to 100 HP. Keep in mind that Philadelphia Gear 
can build to sizes and specifications larger than 
usually available. 

Unitary Mechanical Shaft Seal. Positive leak-proof 
shaft seal for closed tank agitation gives long main- 
tenance-free service life. When necessary, it can be 
installed and replaced in minutes with only a 
wrench. No special lifting equipment is needed. 


Heavy Duty Shafts & Bearings. Extra large heavy- 
duty output shafting results in less shaft deflection 
at stuffing box or mechanical seal, steady operation 
of overhung mixer shafts. All bearings are over- 
size, with a generous service factor. 

Doesn't it stand to reason that these advantages 
add up to a bigger, better-designed, more powerful 
unit for your money? It won't cost you a cent to 
find out more about the new Philadelphia “pack- 
aged” Fluid Mixers. Just write for Bulletin A-156. 


| 





philadelphia mixers PHILADELPHIA GEAR WORKS, /NC. 


See the newest developments in Mechanical Power Transmission at our ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Booth 22nd National Power Show, Coliseum, New Y ' 
Nove: ‘ " — — Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS: FLUID AGITATORS> FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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...at Chemstrand 


Engineers with their eyes on the future can readily 
see the ground floor possibilities of expanding their own 

careers in such a rapidly expanding new industry. 

(Chemstrand has expanded five times in five years of 
operation ~ with the biggest expansion yet to come.) 





ale 
ae aoe ‘ 
iat : , Pm 


WRITE TODAY 


TTECHNICAL PERSONNEL MANAGER, Dept. ch E-5 
The Chemstrand Corporation 
Decatur, Alabama 


Gentlemen 
It is my understanding that you need for immediate employment 


r ‘ I { kK MI oe if 0 i Pd A N ] ) graduate engineers in various fields, particularly chemical, 


mechanical, industrial, textile and instrument engineering : 
I am a graduate engineer | 
Please send me information concerning the ground floor 
opportunities at Chemstrand | 
Name | 
J 


Street 


THE CHEMSTRAND corporaATION, DECATUR, ALABAMA | City. Lone State 


bee ER a A <A 


TOMORROW'S BIG IONS se MADE By the men who act today... 
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Si myple 


UTZ 307, Sheet Base Price 


Arithmetie... 


Be ws cents per [b. 


Type 430, Sheet Base ries 36, 15 cents per /b. 


Saving 1 


Se endl cidade ae 


CL CAE) Ae ed i hes A 


) 7 4 cents per |b. 


in Stainless SHEET Costs! 











Now you can SAVE $215 per ton 
in base price alone! 


Many designers and fabricators who are 
currently using Type 302 stainless can, in 
numerous applications, specify Type 430 
straight chromium stainless and take 
advantage of the 1034 cents per pound 
difference in base price. Some of our 
customers are already saving more than 
$215 per ton using our 430 MicroRold 
stainless sheet. 

The steel industry estimates that 50% 
of all stainless sheet applications could 
satisfactorily employ Type 430, the least 


expensive of all stainless grades, as an 
economical and practical material. When 
properly applied, Type 430 has all the 
desirable qualities of beauty, corrosion re- 
sistance, strength, long life and low main- 
tenance that no other material, except 
stainless, can offer. 

We are currently producing our 
MicroRold Type 430 sheets up to 48” 
wide in thicknesses .005” to .109” with 
2B or 2D finishes; and in thicknesses 
.010” to.109” in No. 3, 4 and 7 finishes. 


Send for Your copy, “Care and Use of 430 MicroRold Stainless Steel’ 


Washington Steel Corpora lion 


10-§ WOODLAND AVENUE, WASHINGTON, PA. 
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Series “SC” 
STANDARD 


Steam Generator 


*eeeeeeeeoeoeoeeeeeeeeeeeeeeeeeeee 


FUELS: Oil or Gas 


CAPACITIES: 50,000 to 150,000 Ib/hr 


STEAM PRESSURES: to 1500 psi 


STEAM TEMPERATURES: Superheat temperatures to 950F 





PRE-ENGINEERED FOR SAVINGS 


in first cost, installation, operation, maintenance 


“SC” Steam Generator is of 
the pre-engineered, standardized de- 
sign, with all exterior and structural 
details fixed. Available in nine sizes, 
with capacities of 50,000 to 150,000 
lbs steam per hr, it incorporates many 
advanced design features — as noted 
in the accompanying list — that make 
possible important savings in indus- 
trial steam costs. 


Burners, controls, upper drum 
mountings and other equipment re- 
quiring attention are located at the 


front of the unit. Heat recovery equip- 
ment and fans can be placed near the 
operating aisle for either single or 
multi-unit installations, providing un- 
usual accessibility and ease of oper- 
ation, 


Write us today for further informa- 
tion on how the Series “SC” Stand- 
ard Steam Generator can meet your 
individual plant needs for power or 
process work. Foster Wheeler Corpo- 
ration, 165 Broadway, New York 6, 
New York. 








FEATURES AT A GLANCE 


Completely water-cooled 
furnace 


Over 19-foot firing depth 
Unrestricted circulation 
All-welded casing 


Fully drainable super 
heater 


Efficient convection 
surface 


Bottom supported unit 
Steam purifying system 
Full insulation 








FOSTER \"] WHEELER 


NEW YORK ° 
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LONDON ¢ PARIS @ ST. CATHARINES, 


ONT, 





NOW 
quick, 
thorough 
mixing 
of 


dry 
products 


with the NE;}W Nauta Mixer 


Precessional motion of Nauta speeds production...cuts costs 





Uniform, quick mixing of any number of dry 
materials in any proportions . . . wetting dry 
materials with small quantities of liquid . . . or 
dissolving solids in a liquid media . . . these are 
the exclusive features of the new Nauta Mixer. 
The gentle, yet positive action of the precessional 


_. MATERIALS GO IN HERE 


STATIONARY BODY 


motion of the Nauta intimately mixes products 
in any proportion . . . without dusting or change 
in their original characteristics. 

By shortening time cycles required for thorough 
mixing, the Nauta Mixer increases production. 


JACKETED BODY 


REVERSIBLE SCREW 


THOROUGHLY MIXED 


MATERIALS are 


The revolutionary precessional motion means less 
discharged here 


power consumption. This is a combination that 
results in substantially lower costs. 

Why not try the new Nauta Mixer in your 
operations? We will gladly send complete infor- 
mation on request. 


For profitable use in many industries 
The advantages of Nauta Mixers can be enjoyed 
wherever dry materials require thorough mixing. 


Agricultural products Meat 

Ceramic materials Metal powders 

Chemicals Paint pigments 

Cosmetics Pharmaceuticals 
Dissolving vi Resi 1 plasti 

Let us Pretest your product —— een 

A quantity of your product ingredients can be nla a 

mixed under actual production conditions in a Food products Sugar 

Nauta Mixer now in the Buflovak Research Insecticides — Many other products 

Laboratory and Testing Plant, with positive re- Latex mixed with chemicals 


sults. Let us tell you about this service. 


ASK FOR BULLETIN NO. 374 




















The Buflovak Equipment Division of Blaw-Knox 
Company is the exclusive licensee for the Nauta 
Mixer. It is built to the same exacting standards for 
which Buflovak is famous in building evaporators, 
dryers, autoclaves, kettles and other equipment. 


BLAW-KNOX COMPANY 


Buflovak Equipment Division, 1551 Fillmore Avenue, Buffalo 11, N.Y. 


504% RCM. 
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7 Kaiser Chemicals Division, Kaiser Aluminum & Chemical 
x Sales, Inc. Regional Sales Offices: 1924 Broadway, 
OAKLAND 12, Calif. ... 3 Gateway Center, PITTSBURGH 
Pa... . 518 Calumek Building, 5231 Hohman Avenue, 


' ' Hammond, Ind. (CHICAGO). 
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Schematic drawing of Swenson Evap- 
orators. In these units, jacketing is 
- ry eliminated: thermal 

Storage tant vents freeze-up. Low-carbon nickel 





insulation pre- 


tubes, tube sheets, shells and piping 





keep corrosion low and prevent prod- 





uct contamination, 





You don’t have to “shade” 
solid NaOH made in Nickel 


What's more... 


@ With good control of chlorate, 
metal pick-up does not exceed | 
or 2 parts per million. 


Original equipment costs only 1/5 
as much as a batch-finishing, di- 
rect-fired, iron pot installation of 
equal capacity. 

A set of nickel tubes can finish 
some 17,000 tons of caustic and 
costs less than 1/2 as much to 
replace as pots. 


Modern practice is to produce 99.5% 
solid NaOH continuously in Dow- 
therm*-heated evaporators with con- 
tact surfaces of corrosion-resisting 
low carbon Nickel. The chlorate-free 
feed is either 50 or 73% NaOH. 

“Shading” pots have never been 
needed. Caustic is packed directly 
from the nickel storage tanks. 


*Trademark of Dow Chemice! Company 





For further information on continuous 
caustic finishing units, write Swenson 
Evaporator Company, Harvey, Illinois. 
For assistance with caustic corrosion 
problems, contact Inco’s Corrosion En- 
gineering Section. 


The International Nickel Company, Inc. 


67 Wall Street New York 5, N. Y. 


se, Nickel 


..» for purity 











one of the latest units, installed at 
Murgatroyd’s Salt and Chemical Co., 
Ltd., England. 


Continuous finishing of anhydrous 
caustic soda in Swenson Evaporators 
has proved highly economical. This is 


This information of continuous caustic finishing is published through the courtesy of the Swenson Evaporator 


Company and Dr. W. L. Badger, originator of the process and designer of the unit 
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TURBA-FILM process unt 


Reduces original equipment inves 
Cuts steam and operating costs 
Produces higher concentrate 


Swift & Company specified the 

Turba-Film® process unit for 

concentrating gelatin liquor at their 

Kearney, New Jersey plant. 

In this single-pass continuous operation , yh 9 
the thin film of gelatin liquor spirals Gelatin (Maiatebemen stall bai ba-Film process 
downward under continuous, turbulent unit at Swift & Co, 

agitation by the rotor blades. Heat 

transfer rate is extremely high since each 

particle of material is in contact with 

the heated surface for only a few seconds. 

There is no “cooking” or loss of flavor 

because there is no localized overheating; 

basic properties of the product are 

retained in the concentrate. 


Gelatin poses many problems in processing 

because of its low heat transfer, 

tendency to foam, variations from initial Instruments oo” ate and heat 
to final viscosity, and heat sensitivity. ore dessly s ; 

The Turba-Film process unit is successfully 

solving these and many other problems 

throughout the chemical and allied 

process industries. 


Without obligation, Rodney Hunt would 
like to discuss how the Turba-Film 
process unit can help you in normal or 
specialized applications, either as an 
individual unit or as part of completely 
engineered “package systems”, 

Write for literature. 





After leaving TO im unit, gelatin concentrate is pumped to a receiving 
tank, from which it go diye 


RODNEY HUNT MACHINE CoO. 


Process Equipment Division 
31 Vale Street, Orange, Massachusetts, U. $. A. 
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How A. O. Smith maintains 
tight seals in giant 
“Multi-Layer” vesseis 


Today's tremendous pressures and tem- 
peratures have placed special demands on 
manufacturers of processing equipment. 
A. O. Smith has answered this need with 
a special type of “Multi-Layer” vessel 
construction. And Johns-Manville in turn 
has provided gaskets that assure tight 
seals under these exacting conditions. 
Typical of these is the delta type gasket, 








illustrated above, which was designed, 
for this application, to withstand pres- 
sures up to 15,000 psi. and temperatures 
to 500 F. 


The development of special gaskets to 
meet special purposes has been the stock 
in trade of Johns-Manville’s Goetze divi- 
sion for more than sixty-five years. Expert 
technicians possess a knowledge of metals 
and other factors related to gasket design 
and performance that is unmatched in the 
field. What's more, intensive specializa- 
tion and modern production tooling 




















provide substantial cost savings on 
J-M gaskets. 


If you need gaskets for high pressure 
vessels for similar applications, send us 
a drawing or template for quotation. If 
you have a sealing problem of any kind, 
J-M technicians will work directly with 
your ownengineers to develop new gaskets 

-or adapt existing styles—-to meet your 
specific requirements. Write for further 
information to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada, Port 
Credit (Toronto), Ontario. 


HJ] yohns-Manville PACKINGS & GASKETS 
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SPROUT-WALDRON 
Single Runner Attrition Mill 
Ask for Bulletin 143 


...in grinders, crushers, cutters 


You'll find at Sprout-Waldron the one best answer to your size reduc- 
tion problem. Recommendations are completely unbiased because 
Sprout-Waldron manufactures all types of equipment that reduce 
materials in size. 

Illustrated is probably the industry's most versatile size reduc- 
tion unit. It rubs, cuts, tears, crushes, grinds, granulates, pulverizes, 
twists curls, hulls, and blends. Variations in product characteristics 
are obtainable often times with nothing more complicated than the 
turning of a handwheel. 

In addition, Sprout-Waldron’s line of size reduction equipment 
includes roller mills, hammer mills, burr stone mills, rotary knife 
cutters, saw tooth crushers, rotary crushers —all in a wide variety of 
styles and sizes. 

Let Sprout-Waldron study your size reduction problem without 
cost or obligation. If we cannot solve it, you'll be directed to a manu- 


facturer who can. Write for full details. 


SPROUT-WALDRON 
—— Mannfatturing Engixeos Since 1866 


15 LOGAN STREET © MUNCY, PA. 
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IS YOUR INDUSTRY 
LISTED HERE? 


Cement and Concrete 

Cosmetic 

Disinfectants 

Electrical Manufacturing 

Electroplating 

Enamel 

Engraving and 
Electrotyping 

Feed Stuff, Mineral Feed 

Fertilizer 

Food 

Glass 

Insecticide and Fungicide 

Laundry 

Leather 

Lithographing 

Linoleum and Floor 
Covering 

Lubricant 

Match 

Metallurgical 

Metal Working 

Cll Cloth 


Optical 

Paint, Varnish and Lacquer 
Paper 

Petroleum 


Pharmaceutical 
Photographic 


oo CAN SERVE YOU! 


Pottery 
Pr Ink 
ern Harshaw sells chemicals — thousands of them — 


Refractories 


Rubber for these and many other industries 
Shade Cloth 


ao od Here are typical Harshaw chemical products 


Veterinary Re n i 
oe say Hort Electroplating Salts, Anodes Fluorides 
Wall Paper and Processes Glycerine 

Organic and Inorganic Dry Preformed Catalysts, Catalytic 
FREE! tis 16-page booklet Colors and Dispersions Chemicals 

lists the many chemicals available Driers and Metal Soaps Synthetic Optical Crystals 


from Harshaw. Vinyl Stabilizers Agricultural Chemicals 


Ceramic Opacifiers and Fungicides 
Colors Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 
Chicago + Cincinnati - Cleveland + Hastings-On-Hudson, N.Y. « Houston - Los Angeles 
Detroit - Philadelphia + Pittsburgh 
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iN TREO UCIAN GG... 


the first combined 


ee 3 


—GPC-DDA 


’ 
33 GENERAL PURPOSE DIGITAL COMPUTER AND DIGITAL DIFFERENTIAL ANALYZER 


ultimate versatility | The general purpose digital computer solves most scientific 


in solving complex 
technical 
problems... 


Computer 


and engineering problems with speed and accuracy... yet 
easier programming makes the digital differential analyzer 
a superior choice for solving differential equations. Bendix 
now combines the advantages of both in the new G-15D 
Computer and its optional DDA accessory, Working 
together, and supported by a full complement of input- 
output equipment, these units provide the best means of 
solution. And the rental or purchase cost is far below that 
of most general purpose computers alone. 


A new brochure tells the details of the C-15D’s talent 
for conserving your scarce engineering manhours., Let us 
send you a copy. 


DIVISION OF BENDIX AVIATION CORPORATION 


5630 ARBOR VITAE STREET. LOG ANGELES 45, CALIFORNIA 
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OFFERS ALL 
IN A PUMP! 


a POSITIVE DISPLACEMENT 


-».for smooth, even pumping action—no agitation, no 


pulsation, no areation. Slow speed... positive displace- 


ment,...no priming. 


wn “2 CORROSION-RESISTANT 


++» manufactured from Waukesha Metal or Stainless Steel 
—completely corrosion-resistant. Metal will not react 


chemically with the product or contaminate the flavor. 


m<> ‘om 


.+. simple to disassemble, wash, sterilize, and reassemble. 
The Waukesha O-Ring Seal completely seals out air... 
completely seals your product in. 


..- IT PUMPS MANY CORROSIVE SOLUTIONS WITHOUT LEAKAGE 


a 


Designed for “tough” pumping jobs in the chemical industry 
where volatile, corrosive or hot materials of low or high 
viscosity are being transferred, is the Waukesha positive mn 
: : : from 1" to 3” dia psi 

displacement pump with the spring-loaded John Crane 

Thi : : Me Capacities — 1/10 to 100 Types— Standard, vented cov- 
rotary seal. is pump and seal combination minimizes ai./min.; 20 Ibs. to 60,000 er, High Boy, V-belt, variable 
leakage problems. bs. /hr. speed, portable. 


Waukesha corrosion-resistant pumps are renowned for Tpyical Products Pumped 
Typical corrosive solutions: acetate solvents, ammonia chloride, 


their precision performance and dependable operation. 

With positive displacement pumping, you eliminate the ane dyes, balm choi, butyric acid chlorinated wat Ala: 
turbulence, churning, agitation and aeration so damaging dope, ink, lard, paints, syrups. — 

to most products. With smooth product flow you 

reduce your plant processing problems. 


Complete Line of Pumps 
Sizes—iniet and outlet ports Head Pressures—Up to 100 











Waukesha has a pump to serve you in the chemical, textile, 
pharmaceutical, rubber, petroleum and chemical industry. 


Write for Complete Pump information 
WAUKESHA FOUNDRY COMPANY, Dept. P, Waukesha, Wi 





fountty Company 


WAUKESHA—the Forward Look in Pumps. Yesterday, Waukesha Pioneered the Sanitary P.D. Pump. 
Today, Waukesha Pioneers the improvements. 
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CHEMICAL CLEANING AT THE FORD MOTOR COMPANY, RIVER ROUGE, MICHIGAN 


Dowell chemical cleaning 
gets results for Ford 


When you have men and costly 
equipment in your care you don't 
take chances. That applies to chem- 
ical cleaning, too. 

You—like Ford—want the company 
and the men who do your chemical 
cleaning to fulfill certain require 
ments. They must be as safety con- 
scious as you are. This has to be 
your number one requirement. 


Next, you want these men to have 
extensive experience so that you get 
the best possible job. And you want 
them to be backed by research facili- 
ties, because you know the best pos- 
sible job can be done only when the 
latest developments are employed. 

These requirements are basic with 
Dowell, as thousands of companies 
throughout the country can testify. 


You get them and many more when 
you have Dowell do your chemical 
cleaning, 

Don’t take chances. Have your 
chemical cleaning done by experts. 
When you want maximum safety 
and efficiency backed by research in 
your chemical cleaning—call Dowell, 
Or write Dowell Incorporated, Tulsa 


1, Oklahoma, Dept. J-33, 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








Alumalife® Case 


FOR PROMPT ASSISTANCE 
in selecting the right Ash- 
croft Duragauges for your 
specific needs, depend on 
the experience of your 
Industrial Supply Distrib- 
utor. He is as close as your 
telephone 


Why do 
ASHCROFT 
DURAGAUGE 


increase 
service life? 


Duragauge casings add extra-long service life 
to Duragauges because they’re available in three 
different materials: you can choose the case- 
material that stands up best in your application. 
You have a choice of Alumalife” — a special 
aluminum alloy; Cast Iron, rugged and durable; 
and Phenol, a tough, rigid plastic. 


Duragauge casings are dust and moistureproof. 
Chrome-plated, die-cast retaining rings keep 
the dial cover glass tightly in position and 
prevent the entrance of dirt or harmful fumes. 
Depending upon material, casings are Bonderized 
and the ring is Anodized and dichromate sealed 
for protection from corrosion. 


For added protection, there is the Maxisafe 
Duragauge casing with a solid front — a special 
design for maximum safety and ease of 
maintenance. Duragauges are easy to service 
since Duragauge casings are constructed so that 
the entire system — socket, tube, tip, movement, 
dial and pointer—can easily be removed as a unit. 


Lifetime Duragauge cases are available for 
numerous dial sizes. You have a choice of 
Bourdon tube materials, a wide range of 
pressures, and a movement made completely of 
stainless steel or stainless steel with nylon 
bearings and pinion gear. 

Whatever case material and gauge system is 
best for your needs, you can rely on the Ashcroft 
Duragauge for highest sustained accuracy 

and long service life. 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


HeROerT “cs: 


A product of MANNING, MAXWELL & MOORE, INC. stratrorD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 
‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and 
Inglewood, Calif. “SHAW-BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING 


SPECIALTIES, Muskegon, Mich. 
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From the Inception of nu¢ lear en 
cago, to current powel and re search In tallations Stone & Wi Ly tel 
has been engaged In engineering and construction for nucle ar project 
rail— Heavy Water 
Oak Ridge — U235 
Fort Belvoir — Power 
Windsor — Research — Dev lopment 
( hicago First Nuclear:Reactor 
Shippingport — Power 
Brookhaven — Synchrotron 


Yankee — Power 








or call us for information as to how our experience may i £0 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STOWE & WEBSTER, Ine 
New York - Boston « Chicago - Pittsburgh . Houston . San Francisco - Los Angeles - Seattle - Toronto 





y 
Lonnx China obtains dust-free plant with 


wueetapraton DUSTUBE COLLECTORS 


1 is a constant threat to the creation of fine china, and 

quality has been the watchword at Lenox, Incorporated, since 
its founding 70 years ago. When a new plant was built at Pomona, 
N. J., in 1954, Wheelabrator Dustube Collectors were selected to 
provide the rigid dust control required. Ten units are used through- 
out the plant to ventilate mixing, molding, trimming, blasting, 
grinding and polishing operations. W. N. McGraw, Plant Engineer 
reports, “The Wheelabrator units have been more than satisfactory.” 


TEN COLLECTORS 
24 TRAP DUST AT ITS 
me SOURCE THRUOUT 
NVN ela Venatl-t1\ te 
PROCESS 


Wheelabrator Collectors ventilate Dust resulting from grinding is 
sandblasting operations performed vented to the Dustube Collector at 


after firing. far left. 


Wheelabrator Collectors ventilate the 
mold making department (top photo) 
and trimming operations (below). 


Dinner service, furnished the White House For information on 


since the first order by President Wilson in 1917, how Wheelabrator 
is included in this display of Lenox China. Dastube Collectors 
can make your plant 
dust-free, too, write 
today for Catalog 


(§.) WHEELABRATOR | ~ 


\ CORPORATION 
— 347 South Byrkit Street, Mishawaka, Indiana 








Controlling A Radiant-Heat Drying Drum 








No. 3 in a series 


Showing the Broad Application Range of Fenwal Controls 





This high-temperature, radiant- 
heated drying drum is used for drying 
printed fabrics or for heat-setting 
synthetic coatings onto fabrics. Par- 
ticularly interesting is the way in 
which it combines a Fenwal unit and 
quick cooling features to secure the 
close temperature control necessary 
to prevent scorching the fabric in 
case of shut-downs. 

The drum is usually operated at a 
surface temperature of 350° to 450°P, 
but can maintain temperatures up to 
700°F, as required. The revolving 
drum surface is heated by a combina- 
tion of infra-red rays and convection 
from a refractory trough heated to in- 
candescence (about 2400°F) by a gas- 
air manifold burner. 





FENWAL 
TEMPERATURE 
CONTROLLER 











Drum temperature is controlled by 
a Fenwal Series 540 Indicating Tem- 
perature Controller. As shown in the 
diagram, this is connected by a capil- 
lary tube to the temperature-sensing 
bulb, located close to the interior sur- 
face of the drum. The trough and 
manifold are stationary along the axis 
of the drum. Flame is played along 
the surface of the trough by a series 
of jet nozzles, burning a mixture of 
air and natural or manufactured gas. 
To aid in preventing scorching the 
product, materials used for the drum 
and heater system are of lowest 
practical heat capacity. The drum 
surface is of 16-gauge steel, which 
assures a low heat content. 

Also, the combustion air supply 
doubles as a coolant for the drum. 
The air stream is not tied in with the 
temperature control system and con- 
tinues to flow after the gas is shut 
off. Thus, it quickly cools the heater 





trough and blows the heated air out 
of the drum. This, plus the low heat 
capacity of the drum surface, pro- 
vides the required safeguard against 
scorching the product during sudden 
shut-downs. 


PRECISE TEMPERATURE CONTROL, provided by a 
Fenwal Series 540 Temperature Indicating Con 
troller (shown at left) is one of the advantages en 
abling this huge drying drum to set new records for 
efficiency. In one installation, three 60° diameter 
drums of this type are drying the same yardage as 
20 previously used steam-dryers 














Control Within % of 1% 


When the operator sets this Fenwal 
Series 540 Controller to the required 
processing temperature, he knows 
that temperature will be maintained 
~~ on the button! Heat input is con- 
trolled by the Fenwal unit, actuating 
a solenojd valve in the supply line. 
The gas, maintained at atmospheric 
pressure by a diaphragm regulator, 
is drawn into a proportioning mixer 
valve under negative pressure cre- 
ated by the air stream. The air sup- 
ply, maintained at approximately one 
psi, reaches the mixer through a 
separate supply line. 

W ith the Series 540 Control on guard 
over the heating system, the manufac- 








CONTROLS TEMPERATURES .. . PRECISELY 
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turer of this advanced drying equip- 
ment states that the temperature of the 
drum surface is maintained within 
+ one-quarter per cent of the controller 
scale outstanding performance for 
processing equipment of this type. 


A Versatile Instrument 














The Series 540 Controller is fully 
adjustable between 100°F and 700°F, 
Temperature differential is adjust- 
able between 1% and 4% of scale 
temperature ranges by internal ad- 
justment of pilot contacts. Uniform 
sensitivity and close accuracy 
throughout its range are characteris- 
tic, making it an ideal temperature 
indicating controller for kilns, ovens, 
liquid baths, baking ovens, packag- 
ing machinery and general industrial 
processing. 


For Your Own Applications 

Investigate the many different 
types of Fenwal temperature control 
and detection devices. Besides the 
Series 540 described here, these 
include standard THERMOSWITCH™ 
units, Midgets, Miniatures, etc. Send 
the coupon for new Catalog No. 500. 
Remember that Fenwal’s engineering 
staff is always ready to help you solve 
any temperature control probiem, 


FENWAL INCORPORATED 
1610 Pleasant Street 
Ashland, Mass. 


Please send me your 


Catalog No, 500, Our specific prob- 


lem is: 


Name 
Address 


Zone. State 


Re cee ee ee ee ee ee ee ee ee ee ee, ee ee oe od 





New abit? 


GUMD COATINGS for METALS 


Metallic.... 


... Organic 


Decorative 


Protective 


LARGE equipment now easily protected 





Steel drum can handle 
highly corrosive substances 


Today’s drum lining materials turn 
ordinary steel containers into con- 
tainers suitable for chemically active 
products, With just four basic types 
of Unichrome linings, corrosion en- 
gineers can help solve problems of 
packaging such things as alkalies, 
oils, salts and their solutions, wetting 
agents, acid products, and many 
other corrosives. 

It becomes a matter of matching 
the service requirements to the 
chemical and physical properties of- 
fered by Unichrome vinyl, phenolic, 
plastisol, and epoxy drum linings. 
Bulletin DL-2 gives useful data... 
or Metal & Thermit will gladly give 
its recommendations. 





Neoprene delivers 
full-bodied film thickness 
in maintenance coatings 


One Ucilon® Coating System based 
on an air-dry neoprene coating pro- 
duces a film thickness of 3 mils per 
coat. Another, requiring force drying, 
provides a film of 5 mils or more per 
coat, 

Such thicknesses, added to the well 
known resistance of neoprene to 
corrosives and oils, assure durable 
protection under severe service con- 
ditions. Send for data sheets. 


UNICHROME te a trademark of Metal & Thermit Corp. 


@ 


METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh © Atianta + Detroit 
East Chicago * Los Angeles 
in Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Toronto 1, Ont. 

















by dipping in plastisol 


yet if ‘ &, 


Cr 


4 


Fo 


Fs 
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A huge 4,000 gates oy tank for applying Unichrome Plastisol Coatings is in the pliant of 
The Barber-Webb Co., Los Angeles. it has three widths, to accommodate various shapes. 


LASTISOL coatings grow more 

popular with each passing 
month. The more familiar that 
users become with the unusual 
corrosion protection and durabil- 
ity of these flexible, heavy duty 
vinyl coatings, the more new ap- 
plications are developed. 

Plants are therefore enlarging 
facilities to handle bigger and big- 
ger equipment and products by 
dipping ... the quickest and easi- 
est method. Unichrome Series 4000 
Plastisol Compounds are widely 
used to fill these tanks. 


CORROSION BLOCKED 


Unichrome Plastisols protect 
against acids, alkalies, alcohols, 
salt solutions, moisture, and a 
broad range of other chemically 
active compounds. When coated 
with a Unichrome Plastisol, ordi- 
nary metal parts and products are 


equipped to survive unusually se- 
vere service conditions. 


UNIQUE PHYSICAL FEATURES 


Unichrome Series 4000 Plastisol 
Compounds cure to flexible coat- 
ings which show great resistance 
to wear. They don’t chip. They ab- 
sorb impact, deaden sound, insu- 
late electrically, and also look 
attractive. Depending upon the 
mass of the object being coated, 
they build a film thickness rang- 
ing from 3 mils to %,”. Heavier 
masses hold more heat and there- 
fore get thicker coatings in dip- 
ping. 

Unichrome Plastisols can be ap- 
plied by all the other usual meth- 
ods, too, including spraying. 
They’re limited only by the facili- 
ties available to heat and hold the 
coated object at 350° to 365°F for 
curing. Send for Bulletin VP-1. 
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Leak-proof B&G “Remite” Mechanical Seal 


series 1510 type B CENTRIFUGAL PUMPS 


Vertical split case 

construction, fea- 

turing balanced 
loading of impeller 
and bearings. Han- 
dies loads far in ex- 
cess of those pro- 
duced by any pump 
and motor combina- 
tion. Easily serviced 
without breaking 
pipe connections. 

a 


HEAT EXCHANGERS 


A complete line for 
water heating, proc- 
ess work, air con- 
ditioning and refrig- 
eration. Send for 
literature. 
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CENTRIFUGAL PUMP 


In the B&G 1531 Pump you'll find an impressive 
array of efficiency and performance features which will 
satisfy your most critical appraisal — 

The Motor. Heavy Cutty with extra large shaft and over-sized 
bearings. Deep grooved radial thrust bearing counter-balances 
thrust load. Available as open, splash-proof, totally enclosed or 
explosion-proof units, 

Motor Pump Bracket. Barrel type for maximum rigidity ...coun- 
ter-bored for perfect alignment. Support foot protects against 
vibration and strain. 

Pump Shoft. “_- grade steel, super-finished for smooth, quiet 
operation and long life...oversized for minimum deflection. 
Gasketed sleeve protects against wear and corrosion, 

B&G “Remite’” Mechanical Seal. Eliminates leakage which oc- 
curs when a packing gland is used, A Carbon Seal Ring faces 
on a ‘‘Remite”’ floating seat—a new material just a shade under a 
diamond in hardness —gives trouble-free service when pumping 
liquid containing foreign material. The Seal is self-lubricating. 
One piece volute and suction cover. Solid based with support 
foot. All the advantages of split-case design—no pipes to dis- 
connect when servicing the pump. Rugged construction absorbs 
piping strains without transmitting stress to the motor shaft. 
impeller. Sound hydraulic design, mechanically balanced. Bal- 
ance ring and relief holes reduce thrust. Precision fit on shaft 
assures easy removal and positive centering. 

Capacities and materials. To 1100 GPM—420 ft. head. Avail- 
able in all-bronze, all-iron and bronze-fitted units. 


BeG «1531 


BELL & GosseETT 


¢ OF mM PA N 
Dept. EN-11, Morton Grove, Ilinols 


Canadian Licenue: S.A. Armstrong, Lid., 1400 O' Connor Drive, W. Toronto, Canada 
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“Little Joey 
Sprinkler 
ways on 
the job” 





give your plant and equipment the best fire protection— 
a BLAW-KNOX automatic fog system 


BLAW-KNOX Automatic Fire Protection Why not give your plant and equipment the 
Systems are engineered to provide positive BEST possible protection. Let a Blaw-Knox 
protection for your plant and processing, stor- fire-protection Engineer study your needs. He 
age, and other equipment. If a fire breaks out, will gladly submit a layout and a cost estimate 
the system goes into action immediately: . . . with no obligation to you. 


sateen ret “gm _BLAW-KNOX COMPANY 


© heat dissipated by cooling action ‘ _. Automatic Sprinkler Department 
® pressure build-up prevented 2! jgorvase «| ~~ Pittsburgh 33, Pennsylvania 
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HOW TO TRAP CHEMICAL PROCESSING 
EQUIPMENT — PROFITABLY 


Write for your free large scale 
Chemical Piping Diagram and 
aa ~ Steam Trap Selector 
¢ “This Yarway Piping Diagram 
and Steam Trap Selector 


is a real big help to us. 


When it comes to picking the right 
steam trap for the right job, 
this YARWAY bulletin is invaluable. 


Piping diagrams for trapping 22 typical kinds 
of process equipment are shown—and 
selector tables covering 35 types of equipment. 


The selector will guide you in choosing the correct steam trap, 
and the piping diagrams will show you the proper installation. 


On all your steam trap requirements, the way to be sure 
of successful performance is to use YARWAY IMPULSE STEAM 
Traps—the impulse that revolutionized steam trapping 

20 years ago and has sold over a million traps since. 


Write for your FREE copy of this Yarway Piping Diagram 
and Selector for Chemical Processing Equipment, or get one 
from the local YARwAY Industrial Distributor — 

over 270 cover the country. 


YARNALL-WARING COMPANY 
Yarway Impulse Steam Trap. Gets equipment hot 


137 Mermaid Avenue, Philadelphia 18, Penna. in @ hurry and keeps it hot! Stainless Steet 
Good for all pressures. Only one moving part 


IMPULSE STEAM TRAP 


The Impulse that revolutionized steam trapping 20 years ago. 
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Improved 


éstinghouse Axial Flow Fans — 
for Industrial air, fume, vapor handling jobs! 


External 
bearing lubrication 


Streamlined 
belt guards 


Removable drive 
tube cover 


Safety shaft design 


Aerodynamic 
guide vanes 


CUTAWAY VIEW OF WESTINGHOUSE AXIFLO® VANEAXIAL FAN FOR GENERAL APPLICATION. 


COMPLETE NEW LINE 


With: volumes from 1,700 to 100,000 CFM—static pressures up to 
344" —14 sizes, Vaneaxial or Tube Axial, direct-connected or V-belt 
driven, with wheel diameters from 15" to 72". 


@ Space Saving . . . compact Axial Flow design permits installation 
directly into duct work. 


@ Improved performance . . . non-overloading horsepower feature 
permits use of smaller motors. 
@ Least maintenance . . . rugged practical construction insures con- 
tinuous troubie-free operation. 


For complete application service, call your nearest Sturtevant Sales 
Engineer, or write Westinghouse Electric Corporation, Sturtevant Spray booth Vaneaxial Fan specially designed to pro- 
Division, Dept. 13K, Hyde Park, Boston 36, Mass. vide easy access required for paint spray exhaust! 


WATCH WESTINGHOUSE! 


J-805972AA 


COVER PRESIDENTIAL CAMPAIGNS ON CBS TELEVISION AND RADIO 
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How a Major Chemical Company 
Cut Steam me ren Annually 





Graphic Results of 


tnt ines Steam waste has a way of creep- 


Price Total Cost} ing up on you. Especially in older 
of Coal of Steam | Plants. The losses can make a stag- 
up 10% Down 40% | gering total. 

Plants looking for a way to fight 
rising costs can well take a page 
from the 8-point steam conservation 
program that netted a major chem- 

ical plant $100,000 annual saving: 





- Waste steam utilized — all flash 
steam recovered for building heating. 


. New steam traps installed — 
Armstrong traps replaced old traps 
throughout the plant, indoors and ovt. 


- Steam leaks repaired. 

. Insulation repaired. 

. All condensate recovered. 

. Steam piping simplified. 

. Steam turned off when not needed. 


- Preventive maintenance improved 
to insure a continuous checkup on 
sources of waste. 














Trap sizes and styles 


Armstrong Traps were a “Major Factor” 
Steam Conservation Program in Steam Conservation Says Chief Engineer 


In commenting on the program, 
the Chief Engineer of the plant 
stated, “4000 new Armstrong steam 
traps were one of the major factors in 
conserving steam. The traps, plus 
improved installation practice, have 
reduced annual trap maintenance 
parts and labor by $25,000 as com- 
pared to traps previously used.” 


Want all the facts? Tips on cost- 
saving standardized trap hookups? 
Facts about Armstrong traps? Ask for: 


1. The No. 1, 1956 issue of 

the Armstrong Trap Mages, 

zine containing complete 
details, drawings and el 
photos. 


* ANasry 
2. The 44- page Armstrong ee Teas Tea 


Steam Trap Book, a fact- 
full guide to better trapping. 


Call your local Armstrong Representative or write: 


for every condensate drainage job. ARMSTRONG MACHINE WORKS 
858 Maple St., Three Rivers, Michigan 





Steom Traps... Ball Float Trops... Strainers... Purgers... Humidifiers 
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ARMSTRONG 
STEAM TRAPS 
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SPECIFICATIONS. . . Closing time: 0.1 second 
Volume flow: over 40,000 s.c.f.m. 
Inlet pressure: over 3,000 psig 
Temp. range: + 400° F. to —300° F. 


Fifteen years of AiResearch experience in 
engineering and fabrication of valves for 
special applications went into this design. 

As you can see from its specifications, the valve 


shown does a job that has never been done before. 


This type of valve problem is increasing, particu- 
larly in petroleum, chemical, rocketry, atomic 
energy and research applications. 

AiResearch has designed and manufactured 
thousands of valves to meet special requirements. 


Size: inlet dia. 2”— outlet dia. 8”— length 18” 
Downstream pressure regulated up to 300 psig 
Pressure regulation maintained within 1% of setting 
Downstream pressure programmed with timing motor 


We are prepared to solve valve problems which 
include the handling of liquid nitrogen, liquid 
oxygen and pressurized helium... which require 
operation without fail under the most rigorous 
extremes of heat, cold and other environmental 
conditions. 

If you have a problem involving specialized 
valves, we invite you to contact us. Our engineers 
will analyze your problem with you and recom- 
mend a solution. 


CORPORATION 


AiResearch Industrial Division 


9225 South Aviation Boulevard, Los Angeles 45, California 


DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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STRING 


. 


The Mark of 4 o* € 


Batter Filtration 


Tear a small piece from the continuous sheet 
of cake coming from a FEinc String Filter. 
Turn it over in your hand. In the closely 
spaced grooves you'll see why FEinc gives 
better filtration . . . on jobs ranging from 
thick fibrous cakes to thin sticky slimes. 

The strings literally lift the cake out of the 
weave of the cloth. No scraper to wear, 
smear or plug the fabric. The cake is dryer, 
too. Cleaner cloth aids filtrate removal, with 
less vacuum. No “blow-back” is needed to 
loosen the cake, hence no filtrate is blown 
back into the cake. If FEinc’s Compression 


HORIZONTAL SCRAPER 


CUSTOM DESIGNED CONTINUOUS FILTRATION 
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Dewatering Mechanism is added, you get 2 
to 6% more moisture out of the cake. 

It all adds up to higher yield with FEinc: 
Cleaner, more workable cake . . . higher 
recovery of solubles . . . higher filtration 
rates with a smaller filter . . . extra savings in 
reduced “down-time” and longer cloth life. 

The Original String Discharge Filter is 
now only one of many types of FEinc con- 
tinuous rotary vacuum filters available . . . 
custom-made at standard costs. Write for 
bulletins today, or ask for performance 
studies. No obligation, of course. 


For a 
Bigger Yield 


FILTRATION ENGINEERS, INC. 


155 Oraton Street, Newark 4, N. J 





“And | say it has to be 
an ALDRICH PUMP!” 


Corrosion, abrasion, high viscosity, high pressures... over- 
coming these problems has given Aldrich the reputation for 
building pumps that do the “impossible”. The tougher the job 
... the more important it becomes to take advantage of our 
wide experience in building pumps for the chemical industry. 


Aldrich Direct Flow Pumps are espe- 


On the less critical jobs, too . . . it makes sense to call Aldrich. : 
cially well suited to chemical service. 
The simplicity of the Aldrich Direct Flow design, with fluid-end The complete Aldrich line includes 
: P : . a . Triplex, Quintuplex, Septuplex and 
sectionalization, offers substantial economies in both operation Menuplen Pumps, 25 to 2400 hp. 
and maintenance. Fluid-end designs are available in aluminum THE 


bronze, stainless steel, Hastelloy and titanium. 


A copy of our new condensed catalog showing the line of Aldrich 
Pumps, is yours for the asking. Write today for Data Sheet 100. PUMP COMPANY 
The Aldrich Pump Company, 3 Gordon Street, Allentown, Pa. 
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CHROMIUM-MANGANESE 


#2 
wy 


' hike 


th. oe 


WRITE FOR THE 
ASSISTANCE 
YOU NEED 


1. “TECHNICAL STUDIES #3” 


. . essential information on 
the composition, properties, 
fabricating methods a appli- 
cations of AL chromium-man- 
ganese, low-nickel stainless 
steels. Write for your copy. 


2. TEST SAMPLES 


. .. We'll be glad to supply 
engineering assistance, and ac- 
tual samples of these 200-Series 
steels for testing under your 
processes and conditions. 


ADDRESS DEPT. CE-82 





” 

; 

Da « 
e Fe 


Here is a direct answer to the recurring prob- 
lem of nickel shortage. For many users of 
chromium-nickel austenitic stainless steels, 
the new AISI 200-series of chromium-man- 
ganese low-nickel austenitic grades can be 
a source of immediate relief—and an avenue 
to the reduction and possible avoidance of 
nickel shortage problems in the future. 

In many cases, you can switch directly 
from the older Type 301 and 302 grades to 
the new AL Stainless Type 201 and 202 
steels, using the same fabricating processes 
and securing about the same results. There's 
nothing new to learn, and no loss in pet- 
formance in practically all applications. In 


WICKEL STAINLESS GRADES 


co 


certain respects, these steels have better 

roperties than the older materials and may 
* used to actual advantage in some cases, 

We also produce low carbon grades of 
these chrome-manganese steels, arbitrarily 
designated Types 204 and 204L (similar to 
the older grades 304 and 304L) . . . as well as 
a lower-chromium, higher-manganese grade 
designated Type CM, which contains only 
1% nickel. Allegheny Ludlum has pioneered 
in the development and application of these 
low-nickel stainless steels. We know what 
the new grades will do...let us help you 
put them to use. Allegheny Ludlum Steel 
Corporation, Oliver Bldg., Pittsburgh 22, Pa, 


For Stainless Steel in ALL Forms—call 


Allegheny [udlum 


wew 8786 
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Werehouse stocks cerried by all Ryerson Steel plants 











FOR SALE—as a Unit 


COMPLETE INDUSTRIAL PLANT 
STRATEGICALLY LOCATED IN OMAHA, NEBRASKA 


INVESTIGATE—THIS PLANT OF MANY USES 


Includes 62 acres of land, buildings, machinery and wide 
variety of industrial equipment potentially useful for manufac- 
ture of anti-biotics, biological, pharmaceutical, food and feed 
products. Plant is still fully equipped with functional units pri- 
marily for production of commercial grade ethyl alcohol and 
resultant by-products. Five minutes from downtown, has railroad 
sidings and dock facilities. Nine wells and well-sites supply the 
plant with fresh water and a year-round temperature of 50-52 
degrees. In addition, both city and Missouri River water are 
available. Plant buildings shown within dotted white lines on 
photo. Personal inspection may be arranged by contacting 
address below, or Room 104, Federal Office Building, 15th and 
Dodge, Omaha, Nebraska—Telephone: Jackson 7900. 


Sale by sealed bid. 


Bids will be received at address below until 2:00 p.m., C.S.T., October 30, 1956, 
when they will be opened and read. 


Information, bid forms, and instructions for bidding may be obtained from: 


GENERAL SERVICES ADMINISTRATION 


ROOM A 


2306 EAST BANNISTER ROAD ¢ KANSAS CITY, 14, MISSOURI 
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160 h.p. Modulatic installed on a balcony at Bohn Aluminum 4 Brass Corporation's Plant 13, Adrian, Michigan 


MODULATIC steam generators solve space problems! 


Front row, balcony, center! It’s the “‘best seat in the house”’ 
for this Moduliatic steam generator. Best . . . because it con- 
serves critical manufacturing area— because, here, it pipes- 
in with Bohn’s other Moduldtic— because these two efficient 
“go anywhere” units make production-steam right where 
it’s used. 


How about you! If you need steam for heating, power, or 
processing, get complete information on the self-contained, 
push-button Modulatic. It’s the world’s most compact 
power-package— takes no more room than a desk and chair. 
You have the choice of oil, gas, or combination burner—of 
eight sizes to 160 h.p.—of pressure from 2 to 285 p.s.i. (or 
much more, if needed). Over 13,000 already in use. 


COCO SHEESH HEHEHE EE 
. 


VAPOR HEATING CORPORATION 


80 E. Jackson Bivd., Chicago 4, Ill., Dept. 1-4 
Please send me free 12-page Modul&tic Booklet No. 586. 


Name Title 
Company 


Street 


In Canada, write Vapor Car Heating Co. of Canada Ltd., City Zone State 
65 Dalhousie St., Montreal 3, Que. 


SOCCER ee 


COCO HEE HHH HEHEHE HEE ES 
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Where you convey gases 


and have problems of vibration, misalignment, moving parts or cramped spaces 
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3” and 4” LD. American Flexible Stainless Steel Hoses used to convey hot exhaust gases on this Caterpillar D2 


Diesel Tractor, equipped with Exhaust Conditioner 


Get more service hours per dollar 
with American Flexible Metal Hose 


Famous quality construction of American Flexible 
Metal Hose offers you the security of trouble-free, leak- 
proof service in conveying gases, whatever your needs. 
Proof of this is American's enviable record—in thou- 
sands of applications—for the pressure-tight convey- 
ance of air, oxygen, hydrogen, nitrogen, acetylene, 
propane, butane, Freon, ammonia, and many other 
gases under both high and low pressures, 
And—because of its flexibility—American Flexible 
Metal Hose absorbs vibration and prevents its transmis- 
sion into surrounding structures .. . travels with expan- 
sion and contraction due to temperature changes . . . 


BASIC TYPES 


Seamless corrugated 
and Strip-wound. Both 
types available in 
Ww ide range of Sizes and 
styles in any workable 
metal, Furnished with 
or without end fittings 
attached. 


used ili under round, hard rock mining operations. 


facilitates installation, particularly in cramped spaces 
.. Solves problems of misalignment and moving parts. 

Available in a wide range of diameters in tough, cor- 
rosion-resistant bronze, steel, supernickel, brass, stain- 
less steel or other metals, American Flexible Metal 
Hose delivers the very highest service hours per 
dollar. You can order complete assemblies with end 
fittings attached—made to your specifications and ready 
for immediate installation. 

Before your next design job, call your nearby 
American Metal Hose representatives for engineering 
help. Their suggestions will help you solve and save 
on connector problems. The American Brass Company, 
American Metal Hose Division, Waterbury 20, Conn. 
In Canada: The Canadian Fairbanks-Morse Company, 
Limited. 6179 


nen CONNECTORS muse ont 


AMERICAN . 
an ANACONDA ..00v<: 


FLEXIBLE 
METAL HOSE AND TUBING 





DRIP PROOF—1/20 to 3/4 H.P. 
A.C., Single or Polyphase 
Send for Bulletin 1-5P1 


RIGID BASE, OPEN TYPE, PROTECTED 
1 to 400 H.P.—A.C., Single or Polyphase 
May be used in place of splash proof... 
screens available for rodent protection. 
Send for Bulletin 6-1P1 


FLANGE BRACKET (NEMA “D") 
Round, short frame—for horizontal 
or vertical operation 
Send for Bulletin 6-1P1 


SELECTIVE SPEED DRIVES 
1 to 150 HP. 
Offering a Wide Range of Closely 
Controlled Speeds 
Send for Bulletin 11-1P1 


GEAR MOTORS—! to 125 H.P. (parallel) 
Ye to 3 H.-P. (right angle or parallel) 
AL. or D.C., Speed to fit your need 

Send for Bulletin 4-1P31 
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for full operating efficiency 
choose a 


MOTOR 


Performance-Rated to Bring Out All the Top Per- 
formance That's Engineered Into Your Equipment 


CUSHION BASE, OPEN TYPE, 
PROTECTED—1/20 to 5 HP. 
A.C., Single or Polyphase 
Send for Bulletin 6-1P1 


FACE TYPE BRACKET (NEMA “C") 
With feet for motor-mounted equipment 
Send for Bulletin 6-1P1 





TOTALLY ENCLOSED FAN COOLED 
1 to 100 H.P., A.C., Single or Polyphase 
Send for Bulletin 6-1P1 


EXPLOSION PROOF MOTORS 
2 to 100 HP. 
UL approval Class |, "C" and “D” 
Class ll, “E,” “F" and "G" 
Send for Bulletin 6-1P45 


Century Performance-Rating means that you can select 
precisely the right motor size, speed, frame, mounting and 
torque characteristics to fit the needs of each installation. 


Performance-Rated© 
MOTORS 
Ye to 400 H. P. 


Mail this coupon for FREE bulletins 


CENTURY ELECTRIC COMPANY 


1806 Pine $., St. Louis 3, Mo. + Offices ond Stock Points in Principal Cities 
To CENTURY ELECTRIC COMPANY, 1606 Pine Street, St. Lovis 3, Mo. 


Please send me the following bulletins: 


(fill in numbers here) . 





FLEXIBLE TUBING 


for the 


CHEMICAL INDUSTRY 


On air intakes, lubrication, fuel, water and chem- 
ical lines. . . as flexible connections on storage tanks 

. to serve as expansion joints Penflex Flexible 
Tubing has proved itself in chemical plants across 
the nation. Rugged... tough .. . flexible Penflex 
Tubing is made to stand the most severe usage. 

From 4" to 24” I.D. . . . bronze, galvanized or 
stainless steel Penflex makes all types and sizes of 
flexible metal tubing. Penflex ‘‘Flexineering’’—the 
science of applying flexible tubing to fit the par- 
ticular needs of the chemical industry —assures the 
right tubing on each installation. 

When you require metal tubing that is tight as a 
pipe, but flexible . . . safe at high temperatures .. . 
can readily handle volatiles . . . and free from metal 
, fatigue specify Penflex. Write for your copy of 

“Flexineering For The Chemical Plant’’ today. 


PENFLEXWELD 
CORRUGATED ; . Pennsylvania Flexible Metallic Tubing Company, Inc.; 
7234 Powers Lane, Phila. 42, Pa. Branch Sales Offices: 
, Boston * New York * Chicago * Houston * Cleveland 
y Los Angeles and Distributors in Principal Cities 
oy 
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HEART OF 
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\ LIFELINES 











VARIABLE 
SPEEDS 
FOR 
VARYING 
NEEDS... 



















NOW FAST, NOW SLOW 
THE BOTTLES GO 


conveyor sp -eds Two U.S. Varidrive motors 


provide the answer to the 
problem of varying the speed of 


the circular rotating table and 
with U. S. VA RIDRI VES conveyor for this pasteurizer. The 


use of Varidrives eliminates 

FOOD INDUSTRY adjustment troubles and gives the 
operator accurate control of the 
+i conveyor and table, to suit filler or 

labeler capacity. Varidrives give 

added versatility to conveyors 

in all types of industry. Varidrives 

are available from “4 to 60 h.p. 

Speeds 2 to 10,000 rpm. 













FURNITURE CONVEYOR TILE GLAZING 



















VARIDRIVE “SETS” A “CHANGE OF PACE” JUST "SAY WHEN” Versatile VARIDRIVE for 


THE TEMPO WITH CONTROL In this application a U.S. FVeleliivelate im lel eliter lites 

As loading — porhesine Since tile glazing - var- rabies te ca PUMPING “$POOLING 

requirements vary, a frac- ies, conveyor speeds must co- . 

tional horsepower Vari- also vary. This VA Totally- ordinating the washing ase pothatnen is en ad rie ita: 

drive provides just the Enclosed Varidrive powers operation with the volume LATHES ‘6 3 

right speed for this furni- the tile conveyor at the of carrots entering the EXTRUDERS GRINDING 

ture conveyor. proper speed for best tumbler PACKAGING VENTILATION 
results. BUFFING 
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quality controlled from forest to finished product 


Only a company that has its own woodlands, paper mills, and production plants can turn 
out a fibre drum that’s quality controlled every step of the way. That’s why you get the 
best drum on the market from Continental. These drums can’t be beat for rugged dura- 
bility . . . give extra protection to regular products or dangerous chemicals. Their light tare 
weight means savings at today’s high freight costs, too. What's more, Continental's fibre 
drums are neat and trim, tailored to your product, feature quality printing or spray painting. 


So check Continental's fibre containers — Leverpak, Stapak or Fiberpak. You'll get bigger 
profits, lower packaging and operating costs, too. Call Continental soon, won't you? 


CONTINENTAL (C CAN CompaANY (322) 


FIBRE DRUM DIVISION + VAN WERT, OHIO 
New York * Philodelphic + Pittsburgh * Tonawanda ¢ Cleveland « Chicago * Atignta ¢ St. Lovis * Son Francisco * Los Angeles * Eau Claire * Boston 
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HIGH °C’s! “ 


PUT ATLANTIC FLEXIBLE STAINLESS STEEL HOSE TO WORK in any 
inferno of high temperature and high pressure corrosive gases and liquids. It Stands Up! ... Every 
inch , .. JOB TESTED & CERTIFIED .. . for unequalled leakproof qualities, durability, strength and 
lightness. Use it to control movement and vibration... correct misalignments... to compensate for 
expansion and contraction... in process lines... for loading and unloading. 


Available in sizes 14”-4” I.D. inclusive with appropriate fittings. Produced in various alloys of stain- 
less stee] -— in monel, bronze, and carbon steel. Write for Bulletin 21-A. See our Catalog in 
Sweet’s File for Product Designers. 


ATLANTIC seta nose co. inc. 


329 Dyckman Street, New York 34, N.Y. 
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HOW Eigacxeaaos HELPS... 


FOR THE FUTURE 
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BEAUTY AND PERMANENCE are combined in New York City’s new Coliseum, headquarters for conventions and trade shows. 
Air-entrained concrete was used on this project. As an air-entraining agent, Hercules Vinsol® Resin improves the basic 
properties of concrete blocks, precast forms and prepared masonry cements, as well as those of poured concrete structures 


\ 
: 
SAFETY COMES FIRST 


That's why the System’s 50 new 48-passenger buses have a 


with the Cleveland, Ohio, Transit System. EXPANDING CONSUMPTION— The use of natural and synthetic 
rubber has more than doubled in ten years. To anticipate future 
demands, Hercules has constructed this pilot plant at Hatties 


driver's area finished in multicolor lacquer based on Hercules® 
burg, Mississippi, where new rubber chemicals are being readied 


nitrocellulose. The easy-to-clean multicolor finish minimizes 
glare and prevents reflection from sun and headlights. (Described in for commercial production, 


U.S, Patent No, 2,591,904, held by Coloramic Coatings, Inc., Los Angeles.) 


HERCULES POWDER COMPANY 


952 Market Street, Wilmington 99, Del. Sales Offices in Principal Cities HT i: ‘R 4 ’ [ Jf /: % S 
“ A , 4 sh 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 


INDUSTRIAL EXPLOSIVES, AND OTHER CHEMICAL MATERIALS CHEMICAL MATERIALS FOR INDUSTRY 
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When you plan to purchase new motors, you'll want the best—at the most 
reasonable cost. You will demand built-for-the-job efficiency, and no 

compromises with quality. You will expect co-operation at each stage of design 

and development—and on through to manufacture and delivery on the date 

specified. And after installation, you'll want long-life and the minimum of 

down-time for servicing. At all times, you will appreciate being a special customer 

of the motor manufacturer—whether you buy one, or one hundred motors. 

All this you can expect from Diehl. The best built-for-the-job 

motor at the most reasonable cost. You will get the benefit of 69 

years of Diehl know-how applied to your particular requirements. 

For Diehl design, sales and installation engineers comprise one 

of the finest teams of electric motor experts in America today. 

The emphasis at Diehl is on close liaison with all 

customers at every stage of production, Give your MANUFACTURING COMPANY 
power problems toa Diehl motor specialist. Get the Electrical ager of THE SINGER cegpneanse ses sipitgs COMPANY 
right answers and the best motors—fast. You ee eee 

invest in performance when you design with Diehl, Please send me Bulletin No. 3526 
Nome__.. 


Company 


a ae oe 


ee 





AVAILABLE City 
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for caustic soda buyers 








Some tips on supply logistics 
Like all Hooker plants, this one in 
Montague, Michigan, is near deep water 
for a purpose—a purpose you might 
consider when choosing a supplier. 
The water gives our customers the 
option of barge as well as rail delivery. 
For many, the barge service means 
cheaper delivery. For others, it offers 
an alternative means of shipment in 
case of interruption in rail service. 
Here are three other “pluses” to con- 
sider when you select a chlorine-caustic 
supplier. (As a Hooker customer, you 
enjoy all of them) : 
1. Competent engineering help. An 
experienced supplier can give you as- 
sistance in designing or revamping your 


chlorine or caustic soda handling system. 


2. Operating assistance. Your sup- 
plier’s technical servicemen can often 
spot—and help you correct—operating 
troubles before they become serious. Do 
you get the advantage of periodic tech- 
nical service visits? 

3. Safety programs. Your supplier 
should be able to give you up-to-date 
advice on safe equipment and handling 
methods. 


HOOKER 


We'll be glad to enlarge on these 
points, with your requirements in mind. 
Simply phone or write the nearest 
Hooker sales office. 


New bookiet, 
pocket size, of- 
fers useful facts 
on buying caus- 
tic soda. 

Besides infor- 
mation on forms, 
grades, and ship- 
ping containers, 
contents include 
a factual discus- 
sion on 50% vs. 73% liquid caustic, and 
a handy nomograph to help you figure 
which strength is your better buy. 

There's also a nomograph to help 
you estimate your requirements for 
various process solutions. 

Check the coupon for a copy. 


Progress report... The most ardent 
sidewalk superintendent would take 
delight in the building of our new 
chlorine-caustic soda plant at North 
Vancouver, B. C. 

Huge dredges are moving 1,000,000 
yards of sea bottom to build a 100- 





HOOKER ELECTROCHEMICAL COMPANY 





CHEMICALS 


PLASTICS 410 FPORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 
NIAGARA FALLS + TACOMA + MONTAGUE, MICH. » NEW YORK +» CHICAGO + LOS ANGELES 


Choosing a supplier 
> New booklet 
New producing point 


acre base for the plant, well above high 
tide. 

When it’s completed early in 1957, 
the plant will be Western Canada’s first 
domestic source of caustic soda and 
chlorine. Owned and operated by 
Hooker Chemicals, Ltd., it will provide 
shorter supply lines by rail and barge, 
and small but real freight savings. It 
will eliminate the need to pay duty on 
caustic soda and chlorine. 

If your company has a plant or plans 
to build one, in British Columbia, this is 
a good time to find out how Hooker 
Chemicals, Ltd., can serve you. 


Check items you'd like to receive: 


[) Caustic Soda Buyer’s Guide 
booklet 


(1) Technical data on caustic soda 
For information on these other 
Hooker chemicals, check below: 
[) Muriatie Acid 

(€) Sodium Sulfide 

C) Sodium Sulfhydrate 


Clip and mail to us with your 
name, title, company address. 


re re re ee ee ee ee a ee ee ee eee ee 
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Heat of 
Cat Cracking and Reforming 


Bre) Extreme Cold of 


Liquid Oxygen 


Valves that Lift, Turn, and Re-Seat in one 
operation. No plug lubricant is needed. 


GENERAL SERVICE? Of Course! 


Wedgeplug Valves meet the exacting requirements of 
the Petroleum, Petro-Chemical and Chemical Industries. 
The possibility of contamination is eliminated. 


Wedgeplug Non-Lubricated 
Steel Plug Valves are available: 


see YOU AT 
; WRENCH OPERATED 
A. P. l ® HANDWHEEL OPERATED 
NTION WORM GEAR OPERATED 
CONVE 
With Electric, Air Motor, Air 


otel 
Blackstone H Cylinder and other Operators. 


WEDGEPLUG VALVE COMPANY, INC. 


An Affiliate of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT * BIRMINGHAM 2, ALA. Write for Catalog No. 55-1-W 
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How many can’t you check... 


oe 


EFFICIENT | ECONOMICAL 
FULLER 
KINYON — Ww 
YOUR 


PRESENT 
SYSTEM 





Fuller-Kinyon pump conveying flash-dried starch to dextrine or starch bagging 
department at rate of 12,500 lb. an hour. Conveying distance 600 feet. 


« « « against your present dry pulverized materials handling method? 


If there's just one of these practical features that you can’t claim, you can be sure that its lack is 

adding a substantial amount to your annual conveying costs. To move bulk Portland 

cement, pulverized coal, limestone dust, flue dust, fly ash, starch, pulverized phosphate rock or any other 
dry materials of similar consistency, a Fuller-Kinyon System designed specifically for your plant 

will provide the best combination of efficiency and economy available and also afford the ‘‘extras’’ of safety, 


speed and cleanliness. 


*harnesses air to do the work 

*eliminates fire and explosion hazards Proof that these advantages have been long recognized is the 
fact that one or more Fuller-Kinyon Systems are serving in 98 
per cent of the nation’s cement mills as standard primary con- 
veyors. Take a leaf from this service record. Get the facts 
*reduces maintenance sharply as they apply to your plant and put Fuller’s 30 years of pneu- 
*can be operated by one man matic conveying experience to work for you. 


*operates anywhere a pipeline can be run 


*entails no complicated or costly installation factors 


*eliminates spillage-——waste 


{) FULLER COMPANY 
Garey 134 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Chicago + San Francisco « Los Angeles - Seattle - Kansas City « Birmingham 


proneers in harnessing AIR 
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DESIGN ADDITIONAL SERVICE LIFE 
INTO YOUR PROCESS HEATERS 


...- with BzW TUBING 


Long service life of process heater tubing for the 
oil refining and petrochemical industries dictates 
selection of a B&W Croloy to insure maximum 
corrosion and oxidation resistance, and fully sat- 
isfactory handling of unusual temperature and 
pressure conditions which may arise. Mr. Tubes 
—your friendly link to B&W—has facts and figures 
to help you choose the best tube for the job. Get 
in touch with him to discuss your heater tube re- 
quirements, for both original equipmentand main- 
tenance. The Babcock & Wilcox Company, Tub- 
ular Products Division, Beaver Falls, Pa. 1A-6062(P) 





Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainless steels 
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FOAMGLAS stays dry for constant insulating protection of Armour process piping and equipment. 


FOAMGLAS insulation handles 7 vital plant 
and process applications at Armour Laboratories 


Armour Laboratories, a division of 
Armour and Company, processes drugs 
and other pharmaceuticals in a multi- 
million dollar plant near Kankakee, 
Illinois. Their precisely regulated pro- 
cessing demands accurate control of 
plant and process temperatures in an at- 
mosphere kept free of contamination. 
That's why inorganic FOAMGLAS plays 
a vital role in their operations. Here's 
where Armour uses the never-varying 
effectiveness of this unique all-glass ther- 


mal insulating material: 
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ice piping eliminates insulation replacement 
headaches. 
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Process and service piping . . . 18,800 
lineal feet of FOAMGLAS pipe in- 
sulation guards temperatures of am- 
monia, ethylene glycol, chilled water 
and other fluids. 

Process and storage tanks and vessels . . . 
4400 board feet of FOAMGLAS 
helps hold contents at constant tem- 
perature. 

Cold room walls, floors and ceilings . . . 8 
inches of FOAMGLAS totalling 
244,000 board feet safeguards phar- 
maceuticals and insures economical 
operation of refrigerating equipment. 

Entire plant roof area . . . over 175,000 
square feet of 2” FOAMGLAS roof 
insulation contributes to efficient con- 
trol of interior plant temperatures. 

FOAMGLAS has passed every test of 

performance in all its uses during the 

three years Armour’s plant has been in 
operation. Its inorganic composition has 
prevented the insulation from becoming 

a source of contamination from bac- 

terial growths. Because FOAMGLAS 

is vermin-proof, non-absorbent and in- 
combustible, costly insulation replace- 
ment has been eliminated. Most impor- 
tant, since FOAMGLAS is moisture- 


proof, its thermal efficiency has remained 
constant. 

Whatever your plant and process in- 
sulation problems, you'll solve them 
best with FOAMGLAS .. . the inor- 
ganic cellular glass insulation that stays 
dry for constant insulating protection 
under the most demanding service con- 
ditions. Prove it to yourself with six 
simple tests easily performed in your 
own Office. Send for a sample and com- 
plete testing directions today. Write... 


Pittsburgh Corning 


Corporation 
Dept. H-106, One Gateway Center 
Pittsburgh 22, Pennsylvania 
In Canada: 57 Bloor St. W., Toronto, Ontario 


Aliso manufacturers 
of PC Giass Biocks 








better because ..- They are pressure sealed 
with an insoluble lubricant readily renewed while 
the valve is in service. Lubricant completely surrounds 
the plug ports assuring a tight seal against leaks. It also 
insures ease of operation by reducing friction between 
the body and the plug while at the same time protecting 
the finished surfaces against corrosion and wear. 


Walworth Lubricated Plug Valves are the most satis- Lubricant system of @ Walworth No. 1700F 
factory valves available for the handling of gritty Regular Gland, Wrench Operated, Steel-iron, 
: ; S * Lubricated Plug Vaive. Other Walworth Lubri- 
suspensions, and many other destructive, erosive, cated Plug Valves include Single Gland, and 
and corrosive industrial and chemical solutions. Ball Bearing types. Sizes to 30-inches — pres- 
, gee to 5,000 psi, and f ice, 
They are ideal for general refinery and pipeline ar uct pte ee ees 
service. 
FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTH 


60 East 42nd Street, New York 17, New York 


SUBSIDIARIES: QD auor STEEL PRODUCTS CO. Cost Pacts CONOFLOW CORPORATION © MEH VALVE & FITTINGS CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. WALWORTH COMPANY OF CANADA, LTD. 
Pew 
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HOW | Proclor. Mima 


has paced ae in the Chemical Industries 





We are proud to have served during 

this period of greatest growth in 
stig. Seal ecpppenaidlen: 5 DECADES 

the chemical industries, The Proctor of 

record shown here is without equal PROGRESS 


in the field—represents a revolu- 





























tion in the economics and produc- 
tion possibilities of continuous wet 
processing. 


° 1900 Tray Truck Dryers 


No other dryer manufacturer can 1923 Job-engineered Continuous 
offer the understanding, engineer- Conveyor Dryers 
ing experience, and test facilities 
which PROCTOR has developed 
over the years. | 1934 Fin Drum Feed 





1923 Chemical Loop Dryers 


PROCTOR dryers, with Proctor 
pre-forming and feeding equipment 1938 Roller Extruder 


have opened new concepts of expan- 


1937 Granulator 


oring on Filter 
sion for the industry through the 1938 Scoring on Filte 


years—now recognized the world 1953 Spray Dryer 
over for their quality and dependa- 








bility in rugged service conditions. 


















































Manvfacturers of industrial Drying Equipment and Textile Machinery 


Proctor] PROCTOR & SCHWARTZ, INC. iiinsmien.r 
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Meeting today’s demand for New and Import- 
ant Advancements in the Chemical and Allied 
Industries, —INTERNATIONAL ENGI- 
NEERING offers the most complete line of im- 
proved Processing Equipment ever presented. 
Whether you're expanding your present facili- 
ties, or building a new plant be sure to check 
with INTERNATIONAL for the latest engi- 
neering developments in the correct and most 
economical MIXING, BLENDING, TREAT- 
ING AND GRINDING of Chemical Com- 


nents. 
Radner INTERNATIONAL manufae- 
tures and guarantees the Equipment you need, 
in any required sizes and capacities ... Ask for 
Special Bulletins on any product—no obliga- 
tion, of course. 


TYPE “LFR” SLOW SPEED TURBINE TYPE MIXER —1 to 100 H.P. 
Low Head Room— Speed Ranges | to 350 R.P.M.—Mechanical Efficiency 96 to 9%Y,% 

AGMA All steel gear Equipped with 
ard Packed Stuffing Box 


ratings housing Mechanical Seal or Stand- 


for open or closed tank operation. 








SIDE ENTERING MIXERS—'4 to 30 H.P. 


SHUT-OFF CONNECTION on Side Entering 


CONICAL DRY BLENDERS 
INTERNATIONAL can furnish either stand- Specially Engineered and adapted to your Prod- 


ard packed Stuffing Box or Mechanical Seals 


On most standard types of Side Entering Mixers 
either Seal can readily be converted to the other, 
as desired, 


CONTINUOUS CONICAL BALL MILL 


For Wet and Dry Grinding. Adapted to open or 
closed circuit operations. Welded Steel Construc- 
tion, with high production and h 1 effi 
ciency. Furnished in all standard sizes and ca- 
pacities from 36” x 8” to 120” x 48” inclusive. 





Technical Bulletins Available 


Top Entering Agitetors 73, 76, 76-A, 81 
Side Entering Agitators 72-8 
Pertable Mixers 74-A 
Mixing & Extruding Machinery 62-0 
Dry Blenders & Ribbon Mixers 7 
Grinding & Mulling Pons 

Ball & Pebble Mills y 
Leboratory & Pilot Plant Equipment 

Stack Fans & Duct Boosters 
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Mixers allows repacking or replacement with 
either Standard Stuffing Box or Mechanical Seals 
with a full head of liquid, without appreciable 
leakage. 


PEBBLE AND BALL MILLS 


Of Welded Stee! Construction, and furnished in 
all Standard Sizes from 18” x 24” to 96” x 144” 
inclusive, with 9 different drive arrangements. 
Equipped with Anti-Friction, Self-aligning 
Roller Bearings, reducing h.p. requirements by 
as much as 25%, 


uet, INTERNATIONAL Conical Dry Blenders 
are the standard of Lower Blending Costs for 
Hundreds of Chemical Products, Standard sizes 
ranging in capacity from 25 to 10,000 Ibs. for 
densities of from 20 to 100 Ibs. per ou. ft 


RIBBON MIXERS 
INTERNATIONAL Ribbon Mixers are so de- 
signed that any desired proportion of various ma- 
terials can be thoroughly mixed, Simplified Agi- 
tator Construction allows quick removal and 
easy cleaning. 16 Standard Sizes from 4% to 175 
cu. ft, capacity. 


INTERNATIONAL 


Engineering,inc. 
DAYTON 1, OHIO 


NEW YORK 
15 Park Row 
WO-rth 2°2580 


CHICAGO 
3454 W. Loke St 
SA-cramento 2°6750 
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SULPHUR 


helps to 
create 


headline 


cecal 


7 


19 
a 
/ ~ 


products 


Some communities will, some won't... adopt 
fluoridation of drinking water for the purpose of reducing tooth decay. 
The subject is hotly debated but one thing is certain: wherever 
fluoridation is adopted a derivative of Sulphur will enter the picture. 
Several chemicals can be used for fluoridation but they all stem from 
hydrogen fluoride. To produce this gas, a fluoride-bearing 
mineral is reacted with sulphuric acid. 

As today’s Headline Products’ are studied, it’s significant that so many 
require for their production one or more derivatives of Sulphur. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 


811 Rusk Avenue, Houston 2, Texas 





: © Newguil, Texas @ Spindietop, Texas 
Sulphur Producing Units ® Moss Biutf, Texas *« Woriand, Wyoming 
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OPEN TANKS 























AGITATED TANKS 


You achieve “custom” perfor- 
mance from standard units when 
you replace old-fashioned pipe 
coils with Tranter Platecoil. 

Available in many sizes, Plate- 
coil consists of two embossed 
sheets of metal, welded to- 
gether to form channels for 
passage of heating or cooling 
media. This construction gives 
the units more heat transfer 
capacity than pipe coils and 


CLOSED TANKS 


Product 
¥ Steom 


Condensate 











JACKETED 
TANKS 








in any type of tank 


PLATECOIL cuts heating and cooling costs 


ermits space and weight sav- 
ings of up to 50% compared 
with pipe coils. So Platecoil 
can be used anywhere you use 
pipe coil — and in many places 
where pipe coil is too bulky 
and too complicated. 

Standard Platecoil units solve 
most problems, but special 
units (curved, embossed on one 
side only, special finishes) can 
be prom ib on special order. 
Cold rolled and stainless steel 
units are available from stock, 
and on special order, units can 
be made from Carpenter 20, 


Monel, Hastelloy B, Hastelloy 
C and Nickel. 

Investigate Platecoil for your 
use today. Send for Bulletin 
P-61 for complete information 
on Platecoil installations and 
its money-saving advantages, 


® 3 
PLATECOIL ........ 
TRANTER MFG., inc. LANSING 4, MICH. 


You'll find our catalog in Sweet's Plant Engineering File 
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ON HANDLING TOUGH CORROSIVES! 


” GHINSAN 


LOADING ARMS 


FOR CATALOG, WRITE DEPARTMENT !2-10 


A BUBEIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


To maintain smooth production schedules, Eastman Kodak brings 
corrosive solvents and acids to its Rochester plant via truck from 
nearby tank farm storage. Corrosive action, however, was destroying 
loading hoses after comparatively short periods of use. To overcome 
this costly problem. Kodak replaced its hoses with Chiksan Loading 
Arms. That was 10 years ago. Today, there are over 40 Chiksan Load- 
ing Arms in service at Kodak Park and not one record of product 
fatigue to date. 

Whatever your fluid handling requirements, be it corrosive or other, 
insist on Chiksan Loading Arms~—the time proven answer where the 
accent is on service, safety and speed. 

There's a Chiksan Catalog waiting for you. Send for it today. 


ia LHUKSAN 


R CHIKSAN COMPANY-—BREA, CALIFORNIA +» CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 
Well Equipment Mig. Corp. (Division), Houston 1, Texas + Subsidiaries: Chiksan Export Company » Chiksan of Canada, Lid 
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Meet 


You're looking at a Philadelphia installa 
tion of The Atlantic Refining Company 
(expert #1) 

Ultrawet, an important ingredient of 
synthetic detergents, is the product being 
processed in this modern plant designed and 
built by The H.K. Ferguson Co. (expert #2) 

Helping to prevent contamination of the 
product due to corrosion are long-lasting 
red-wheeled valves made by Aloyco (¢ xpert 


#3). Made of corrosion-resistant \loyco 20, 


the gate and globe valves used here handle 
a 98% concentration of sulfuric acid at up 
to 180° F 

Whatever your process, whichever corro 
sives you need to keep im dine it pays to 
check first with Aloyco. As the world’s larg 
est manulacturer olf Corrosion-resistant 
valves exclusively, we're most likely to have 
the valve you need. Write Alloy Steel Prod 
ucts Company, Inc., 1401 West Elizabeth 
Ave., Linden, New Jersey 


6.5 


three synthetic detergent experts 


Longer Letting 
ALOYCO 


VALVES 


¥ 

‘ . 
” ‘ 
fOnnosive * 


Subsidiary of Walworth Company 





CasT-/RON Eno BRACKET ANO HousING 
NON-SPARKING FAN 


PREWOUND STATOR 


\ 
- INDESTRUCTIBLE 
CAST-ALUMINUM 


KOTOR 


Locxeo BEARINGS 
INNER 


BEARING 
CARTRIDGES 


ROTATING 
LABYRINTH SEALS 
SPLIT af 
Conouir Box 
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yextra fea- e Rotating labyrinth She pear ings 
that you get & lasts and moisture 
tures—a motor f a tures such 
longer . Here are mere are many other £00 suit box, 
reasons why: ers‘ ow diagonally Spit tion, posi- 
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proof mo 


New LA line explosion-proof motors are 

available in rerated frame sizes 182 

through 326U, and in ratings of 1 to 30 

hp, 3 phase, and 1 to 5 hp, single phase. ‘ oe 
Also available with Underwriters’ approval 

for Class |, Group C hazardous locations. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 





RENEE controls air in cat cracker 


(ae | at Standard Oil of California 


BLOWER 


‘ 


= 
ki 
4 
% 

Led 
N Ye: 


i 


om 


. 


g 


This De Laval centrifugal blower, selected by with a temperature of 650 F; it has all labyrinth 
the Fluor Corporation, is on stream at the — shaft packing for high back pressure service 
Standard Oil Company of California’s new cat In addition to single stage designs, De Laval 
cracker in El Segundo. For control air service, makes a complete line of equipment for all 
this blower delivers 9,500 cfm; inlet pressure refinery services, including multi-stage com- 
is 15.4 psig and discharge pressure 19.4 psig. pressors driven by De Laval multi-stage tur- 
The blower is driven by a De Laval 220 brake bines for condensing, non-condensing and 
horsepower MCP Turbine operating at 800 psig automatic extraction applications, Send for new 


Bulletin 0504 


ENA Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 





In ETHYLENE PRODUCTION... 
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too, will soon benefit 
~- from SELAS Gradiation’ Heating 


A battery of seven Gradiation Heaters is now under construction at the 
new Phillips ethylene plant, Sweeney, Texas. The plant was designed 
and is being built by Stone and Webster Engineering Corporation. 


@ Operation at the designed capacity from the tic or catalytic reactions and high tempera- 
moment of startup. ture preheating. 

@ “On stream” periods, without shutdown, well Uniform heat distribution on the entire tube sur- 

in excess of 30 days. face extends tube life by eliminating local over- 

' heating and material degradation at the tube wall. 


; ; > tivi ° . . 
@ High conversions and selectivity. @ Controlled combustion, with little or no excess 


@ Versatility in processing widely different feed air to cause external oxidation of the tubes... 
stocks. no lag in response to controller demand. 


“ . . . i ‘ Send for copy of reprint, "Try the Gradiation Heater for Eco- 
@ Zone Control of heat input, which enables nomical Ethylene Production” end Bulletin 1110 "Gradiation 


meeting any time-temperature curve in pyroly- Heating for Petroleum and Chemical Processing.” 


8 E LA S out seat ee Sy Processing Cugincers 


CORPORATION OF AMERICA 
DRESHER. PENNSYLVANIA DEVELOPMENT + DESIGN « CONSTRUCTION 


340 October 1956—CueEMIcAL ENGINEERING 








e Ay 


Anaconda tubes of Arsenical Admiralty-439 in the process of being installed in the exhaust condenser at River Rouge 


Nation’s largest exhaust condenser at new 260,000-kwT. G. 
River Rouge Plant uses Arsenical Admiralty Tubes 


Sketch of The Detroit Edison Company's 
great River Rouge generating plant as it 
will look when completed Sketch shows 
the ultimate 6-unit plant; only 3 units are 
heing constructed at this time 


HEN the Detroit Edison Com 


panys new River Rouge 


plant was placed in operation re- 
cently, the exhaust condenser of its 
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260,000-kw first unit 
largest in the country. 


became the 


This huge Allis-Chalmers con- 
denser has a total cooling surface of 
115,000 square feet. The American 
' 19,850 
tubes of Arsenical Admiralty-439 
each *,” O.D. by 0.049” (18 BWG) 
by 30’ long—for a total weight of 


Brass Company supplied 


approximately 250,000 pounds, 


The American Brass Company is 
constantly studying corrosion prob- 
lems affecting condensers and heat 


exchangers—and is a leader in the 


development of alloys to help meet 
these problems. Arsenical Admiral 
ty-439 is but one of its many con 
tributions in the field. 


The metallurgical engineers and 
sales representatives of The Ameri 
can Brass Company are available to 
help you in the selection of the 
Anaconda Condenser Tubes to meet 
your specific needs, Write: Technical 
The American Brass 
Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont 


ANACONDA 


Department 


Company 


TUBES and PLATES for CONDENSERS and HEAT EXCHANGERS 


41 





COOLED 


for employee comfort and 


DEHUMIDIFIED 


for pr oduct safety Pharmaceutical Building 


The three Type CH Lectrodryers* 
that dehumidify work areas here are 
kept running even when cooling 
equipment is shut down. Because 
moisture seeps in fast if the humidity 
is high out-of-doors, G. D. Searle & 
Co., Chicago, take no chances on 
moisture build-up to impair the 
high quality of their pharmaceuti- 
cal products. 

Lectrodryers, on the job here ever 
since Searle moved into this ultra- 
modern plant in 1949, make them 
independent of damp Chicago 
weather. 

An interesting observation bear- 
ing on the future of comfort condi- 
tioning systems is this fact: 
Employees working in areas of equal 
temperatures find the dehumidified 
areas much more comfortable. Some 
day Lectrodryers will be standard 
equipment in comfort-conditioning. 

Whatever your problem with 
unwanted moisture, get in touch 
with Lectrodryer. The book, Because 
Moisture Isn’t Pink, describes many 
Drying installations. Pittsburgh 
Lectrodryer Company, 303 32nd St., 
Pittsburgh 30, Pa., (a McGraw Elec- 
tric Company division). 


These three air-drying Lectrodryers make operations 
independent of outside weather conditions. 
in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 


in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S.A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux Liege 


LECTRODRYERS DRY 


s 
wmrcron— LECTRODRYER 


* REGISTERED TRADEMARK U S. PAT. OFF 
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West End doubles capacity 
of sodium sulfate plant 


Acceptance of West End Sodium Sulfate has spread so rapidly that we are enlarging 
our plant to produce over 100,000 tons a year. Even at this rate we are tapping less than 
50% of our natural raw material supply. This output and reserve provides industry with a 
dependable source of highest quality sodium sulfate to serve its growing needs. Samples, 


prices and freight schedules will be submitted gladly on request. Please include specifications. 


West End Chemical Company 
SODA ASH «+ BORAX + SODIUM SULFATE «+ SALT CAKE + HYDRATED LIME 
EXECUTIVE OFFICES, 1956 WEBSTER, OAKLAND 12, CALIFORNIA+PLANT, WESTEND, CALIFORNIA 
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For longer life, 
higher performance 
in the petroleum, 


chemical and Corrosion-Resistant, 


power industries Heat-Resistant 
ime) me CWI DI8D 
el Steel Pipe 


Curtiss-Wright’s Metals Processing Division now 
offers the petroleum, petrochemical and power in- 
dustries a line of high-quality, extruded steel tubu- 
lar products to meet the most severe demands of 
modern processing. Inherent corrosion and heat- 
resistant properties of the steel alloys used are 
amplified by extrusion because the finished tube is 
produced with only one heat, in one pass of the 
giant 12,000 ton press . . . formed under compres- 
sion ina matter of seconds without seams, in lengths 
up to 50 feet. Extra margins of resistance to cor- 
rosion and heat are built in easily by extruding 
heavier pipe wall thicknesses at no sacrifice in pro- 
duction speed. The most up-to-date quality control 
facilities, including ULTRASONIC TESTING, 
are employed in production. 

Curtiss-Wright’s extrusion facility is a specialty 
mill, ideally equipped for the production of special 
purpose, premium quality tubing. Conformance to 
A.S.T.M. specifications and other exacting stand- 
ards is assured by an experienced engineering staff 
and the most modern metallurgical testing equip- 
ment. 


When higher pressures and temperatures, or 
more corrosive service conditions demand more 
than the ordinary in large diameter pipe, let Curtiss- 
Wright serve you through the nearest Metals Proc- 
essing Division Branch Office, or write to the Main 
Office address shown below. 


75 Grider Street, Buffalo, New York 


METALS PROCESSING DIVISION 


"CURTISS-WRIGHT = 


CORPORATION © BUFFALO, NEW YORK 


ELECTRONICS « NUCLEONICS © PLASTICS « METALLURGY ¢ ULTRASONICS « AVIATION 
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SAVE MAN-HOURS WITH HIGH VACUUM 
COMPONENTS MADE BY MEN WHO USE THEM 





Mechanical Vacuum Pumps 
Sane 


NRC Model 100M 


Because of the Gas Ballast feature, these pumps 
maintain their original high efficiency even when 
pumping 100% water, or other condensable 
vapors. Therefore, expensive oil purifiers and 
frequent and costly oil changes are not needed. 
NRC pumps have paid for themselves in three 
years from oil savings alone. 


Ultimate 
Vacuum 
Gas Ballast 
On mm 

Ng (A) 


Ultimate 
Vacuum 
Gas 
Ballast 
Off mm 
Hg (A) 


Capacity 
CF 


SINGLE STAGE 


3 x 10°? 
3 x 10° 
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DOUBLE STAGE 


5x 10° 
5x 10° 
5x 10° 


2.5 x 10°? 
2.5 x 10°? 
2.5 x 10° 


2.5 x 10°? 
3x 103 
3x 10 


3x 103 
3x 103 


3x 10°3 
3x 10°3 


3x 103 
403 3x 10° 
Mcleod gauge reading 


F.O.B. Newton, Mass. Price includes pump, 
hase, v-belt drive, and motor 


Note A 
Note B 





As a pioneer in the manufacture 
and use of high vacuum systems, 
NRC learned well what unreliable 
components can cost in wasted 
time and money. Offered above 
are components developed by NRC 
to meet its high operating stand- 
ards. To get further information 
send coupon. 
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EQUIPMENT 
CORPORATION 


Diffusion and Booster Pumps 


yo 
NRC Booster and Diffusion Pumps 


While NRC high vacuum diffusion and booster 
pumps are unsurpassed for through-put, blank 
off, and forepressure tolerance, they ore es- 
pecially outstanding for reliability. They offer 
long, trouble-free life, and are easy to maintain. 
Narcoil pumping fluids are unusually stable, have 
excellent pumping characteristics, and are low- 
priced. Narcoil-10 is $10.50 per gallon and 
Narcoil-40 is $38.50 per gallon. 


| Toler 

able 

Max Fore 
Speed | pres 
Liters/| sure 
Sec mm 
Hg 


Blank 
Model Off 
mm 


Hg (C) 


Price 
(D) 


Pumping 
Fluid 


DIFFUSION PUMPS 


t 
229 


125 


Mercury 


G-2-M (A) 8x] 30 
0? Narcoil 40 


H-2-P 


150 
245 
410 


DC 703 
Narcoil 40 
Narcoil 40 


A-2-P (B) 
H-4-P 
H-6-P 


0.20 
0.31 
0.20 


745 
1320 


Narcoil 40 
Narcoil 40 


0.19 
0.30 


H-10-P 
H-16-P 


BOOSTER PUMPS 


$ 65 
195 


Narcoil 10 
Narcoil 10 


0.30 
0.85 


B-] 1 x 10°4 
B-2 1x 1l0* 85 


1x10 260 
1x 10* 530 


1,30 
0.90 


Narcoil 10 
Narcoil 10 


B-4 355 
B-6 990 


‘ P P . on 

B-12 1x 10 3500 0.90 Narcoil 10 request 
Note A 
Note 8 
Note ¢ 


Note D 


Glass pump 
Air-cooled. Price includes blower 
Untrapped ion gauge, except for G-2-M 


Includes initial charge of pumping fluid 


NRC EQUIPMENT CORPORATION 
A Subsidiary of 
MATIONAL RESEARCH CORPORATION 
Dept, 510, Charlemont Street, Newton Highlands 61, Massachusetts 
Please send NRC Bulletins on Mechanical Pumps 
Diffusion and Booster Pumps 


Hove representative call 
Name.... 

Compony.... 

Address 





Vacuum Gages 


NRC Model 520 


NRC vacuum gauges are outstanding for their 
accuracy and ability to withstand hord usage. 
The NRC Model 520 shown above is an all- 
purpose gauge with uniquely wide range and 
accuracy. Its ruggedized new circuitry eliminates 
troublesome components, minimizes contamina- 
tion effects and provides highly stable linear 
amplification, 


Model Range 


mm, Hg 
head(s) 


NRC HIGH VACUUM GAUGES 


Thermocouple 10°? to 1.0 $10.50 


Head 


2x 10°* to 
5x 10 ) 


lonization 
Head 


Alphatron® 10°? to 10 


lonization 


Logarithmic 
Alphatron® 
lonization 


10°? to 10. 


Pirani 10°? to 1.0 175.00 


Alphatron% 10-4 to 103 550.00 


lonization 
Thermocouple 10°? to 1.0 


2x 10° 
to 1.0 


Thermocouple 
lonization 


; Vacuum Govges 


-————— ~~~ 


.- Stote.... 
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How Buell’s Exclusive Rapping Mechanism 
delivers Extra Dust Collection Efficiency 


* 


Buell Cyclones offer two “extra-efficiency’ 
advantages: (1) exclusive Shave-off which 
harnesses double-eddy and puts it to work, 
and (2), large diameter design which elim- 
inates clogging. 


BLECTRICAL =P enerts at delivering Extra Eficiencyin DUST COLLECTION SYSTEMS 


346 


Complementing the extra efficiency of rapping in Buell “SF” Electric 
Precipitators, the unique Spiralectrodes add further efficiency through 
50% to 100% higher electron emission, constantly accurate spacing, 


longer electrode life. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft loss, 
for natural or forced draft installations. 
Ideal for boilers from 100 to 2000 BHP. 


For more specific data 

about Buell’s extra efficiency, 
write Dept. 12-J, 

Buell Engineering Company, 

70 Pine Street, New York 5, N. Y. 
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Pyrex pipe does a superior job handling such acids as sulphuric, hydrochloric, nitric and acetic; and such ma- 
terials as chlorinated hydrocarbons, hydrogen peroxide, bromine, brines and metallic salts of all concentrations 


See how this glass pipe stands up to 
one of the toughest corrosives of all 


This Crosby Chemical Co. case his- 
tory, involving the successful han- 
dling of extreme corrosives, may 
help you cut corrosion in your plant. 

At its DeRidder, La. plant, Crosby 
pipes chlorinated resins at 15” Hg 
vacuum. Temperatures are 70° to 
250°F. 

With conditions like these, you 
could reasonably expect frequent 
pipeline replacement, high mainte- 
nance costs—and all the other usual 
problems you face in handling severe 
corrosives. 

Yet Crosby’s lines have been in 
service 3 years. Scaling is nonexist- 
ent. They’ve never been cleaned. 
Maintenance costs hardly exist. Rea- 
son: they’re Pyrex brand “Double- 
Tough” glass pipelines. 

So well pleased are the Crosby 
folks with glass pipe performance, 
they now use it in a new plant at 
Picayune, Miss. 


Name your corrosive 


You can transfer just about any 
corrosive you handle today—or will 
handle in the future—in corrosion- 
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proof glass pipe. Only exceptions are 
hydrofluoric acid and hot concen- 
trated alkalies. 

And this same chemical inertness 
may give you still another important 
reason to choose glass. Glass pipe 
neither adds to nor takes from sensi- 
tive fluids. You can end contamina- 
tion with it. It puts an end to metal 


pickup. 


What about pressure, 
temperature? 

If you have to pipe hot fluids and 
fluids under pressure, you can go up 
to 50 Ib. psi in smaller size pipe and 
to 20 Ib, psi in the 6” size. Tempera- 


Nome 


Company 


a au 


Please send me more detailed information on PYREX brand 
pipe ; send name of nearest PYREX pipe distributor 


tures can vary from below O0°F to 
250°F. 

When you install Pyrex brand 
glass pipe in your plant, you'll be 
joining hundreds of other firms who 
have used it for as long as 30 years, 
You'll start immediately to collect 
the savings that come whenever you 
cut corrosion out of a process. 


Help close by 
Near you is a distributor of Pyrex 
brand pipe. He'll be glad to help you 
evaluate its place in your plant, At 
your convenience, he'll arrange for 
you to see an actual installation. 
For his name, and for detailed in- 
formation, send us the coupon today. 


wv CORNING GLASS WORKS, 110 Crystal St., Corning, N. Y. 


Double-Tough” glass 


Title 





Traylor Rotary Kilns 


Wherever you find a sizeable thermo-processing operation, 

chances are you'll find a Traylor Rotary Kiln at work 

improving product quality and lowering production costs. 

Today there are more than 175 Traylor Rotary Kilns 

engaged in the calcining, roasting and chloridizing, volati- PR ODU CT 
lizing, sintering and nodulizing of over 20 different products. p 
Many of the major improvements that have become x 
accepted standards of modern kiln design are the direct 

result of Traylor’s engineering experience and leadership in 

Rotary Kiln development. 

With Traylor’s 50 years’ experience, chances are they have 

“Traylor-Made” a Rotary Kiln quite similar to the one 

best suited for more efficient and profitable thermo- 

processing of your particular product. Sizes have been 

built from the smallest up to 12’ in diameter and 450’ in 


Bullet PRODUCTION 
Bulletin #1115 will give you complete specifications and 


descriptions of Traylor Rotary Kilns. Write for your copy 
of this helpful booklet today. A copy is yours on request. COST 


TRAYLOR ENGINEERING & MANUFACTURING CO. Yy dd “ ee Yj 
$44 MILL ST., ALLENTOWN, PA. A Uy 


SALES OFFICES: New York «+ Chicago «+ San Francisco 
Canadian Mir; Canadian Vickers, Litd., Montreal, P. Q. 


PemARY CYEAIORT Cousens 


348 October 1956—-CureMIcAL ENGINEERING 





— een 
HILLS-MCCANNA |} 





ms 


Meet All Five Critical Requirements 


of this Two-bed Demi 


Concentrated and dilute acids and corrosive liquids are 
handled effectively and dependably by Hills-McCanna 
Diaphragm Valves in this Graver ion exchange deminer 
alizer. And the Hills-McCanna valves meet all five critical 
requirements of the system: 





System Requirement  Hills-McCanna Solution 





Corrosion Resistance Plastic or plastic lined bodies” plus 
the patented Hills-McCanna diaphragm 
prevent contact between corrosive 
solution and metal parts of the valve. 





Leaktight Closure Hills-McCanna beaded diaphragm 
construction provides controlled, 
| cushioned, “pinch-clamp” closure. 





Minimum Head Loss | Streamlined flow passage of Hills-McCanna 
valves has no sharp changes of direction 





Easy Maintenance No packing to take up or replace 
Only maintenance required is occasional 
diaphragm replacement, accomplished 
without removing valve body from line. 





Easy Adaptability Hills-McCanna valves are used with 
to Automatic or virtually all types of operators 
Remote Operation 











*Also available in a wide choice of other corrosion-resistant materials 


If you valve hard-to-handle fluids, your problems are 
tag d similar to these. You, too, can solve them with 
fills-McCanna Diaphragm Valves. For further informa- 
tion, write for Bulletin No. 100. 


HILLS-McCANNA CO. 


2341 W. Nelson St. Chicago 18, Iilinois 
Manvfacturers of: Diaphragm Valves ¢ Chemical Metering and 
Proportioning Pumps °* Force Feed Lubricators * Light Alloy Castings 
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EXTERNAL - from contaminated air 


INTERN AL- from electrolytic action 
When your UNIT HEATERS 
are GRID CAST IRON 
CONSTRUCTION - and 
HERE’S WHY - 


GRID heating sections and headers are made of high-test cast 
iron. . . no external corrosion from acid fumes. 

All metals in contact with steam are similar . . . no electrolytic 
action internally . . . no internal corrosion. 

GRID construction ends your unit heater maintenance problems— 
because GRID will operate on steam pressures up to 250 Ibs. P.S.I. 
. . . 450° temperature . . . no pressure-reducing valves needed. 
No soldered, brazed, welded or expanded connections . 

a specially designed threaded nipple provides a leak proof joint 
(see illustration). 

GRID design gives you maximum heating performance because— 
GRID provides more air changes at lower outlet temperatures . . . 
carefully selected motor speeds and fan capacities positively 
deliver warm, comfortable air in ample volume to floor level. . . 
no wasted heat through stratification. 

GRID installations save you money as GRID requires no mainten- 
ance .. . is practically self-cleaning (note wide fin spacing in 
illustration). GRID provides long service life . . . units installed 
in 1929 are still operating. No ordinary unit heater approaches 
GRID’s record for continuous trouble-free heating service. 


Get the complete story on GRID 
Unit Heaters, GRID Blast Heaters 
and GRID Radiation for chemical 
plant use. Write for your copy 
today! 


D. J. MURRAY MANUFACTURING CO. 
Manufacturers Since 1883 * WAUSAU, WISCONSIN 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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CHASE WAREHOUSE STOCKS: Beaumont,* Houston,* 
Los Angeles, New Orleans, Tulsa** 


*Handled by Standard Brass & Mfg. Co. 
**Handied by Vinson Supply Co. 


Chase 4 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
The Nation's Headquarters for Brass & Copper 
M anespois 
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Chase” Antimonial Admiralty 
resists dezincification—adds 
years to heat exchanger tube 
life! Chase Antimonial Admiralty Heat Ex- 


changer Tubes contain the right amount of anti- 


mony needed to resist dezincification and other 
forms of corrosion. That’s why Chase tubes last 
so much longer! 


And antimony will not weaken the tube in other 
ways! That’s why Chase tubes stay sound through 
years of adverse conditions in the field! 

When you replace Heat Exchanger Tubes, or 
plan a new installation, get the benefit of extra 
years of service. Insist on Chase Antimonial 
Admiralty. 

Learn more about corrosion problems, and how 
Chase can help solve them. Send for free Chase 
Condenser and Heat Exchanger Tube Booklet. 





Chapman 


Steel 
Valves 


EVERYTHING YOU NEED er 





You want steel valves that will prove 
their metal under tough and varied condi- 
tions. 

Chapman has them. Steel valves... in 
many different alloys... all carefully formu- 
lated and poured under rigid supervision in 
Chapman’s own foundry. 

You want steel valves with the smoothest 
operation for years of rugged service. 

Again, Chapman has them. Valves that seat 
tightly, accurately, permanently. Valves that 


don’t jam, chatter or wear excessively. Valves 


with the closest possible tolerances. 

Just name your steel valve requirements. 
Pressure and temperature for any specified 
operating condition are met as you want 
them with Chapman Steel Valves. This in- 
cludes Chapman welded, pressure seal, 
bolted bonnet, or valves of special design. 

They ail equal or exceed A.S.A, and A.P.I. 
standards. They all cut maintenance costs to 
a new low. 

For your own sake and convenience, get a copy 


of Chapman Catalog 20 now. 


THE Cc HAPM AN VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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ARMCO ELC STAINLESS 
Keeps this Ammonium Nitrate Neutralizer “On Stream” 


Reaction from NH, + HNOs has no 
adverse effect on this neutralizer made 
of Armco Stainless Steel Type 304 
ELC. The reason is that all weld areas 
have the same corrosion resistance as 
the rest of the unit. The extremely low 
carbon content (0.03% max.) of 
Armco ELC Stainless prevented harm- 
ful carbide precipitation during 
fabrication and erection, 

Armco ELC assures corrosion resist- 
ant welds without troublesome post- 
weld annealing. or the use of costly 
stabilized stainless grades, It also 
means that modifications of the neu- 
tralizer can be made in the field with- 
out danger of intergranular corrosion 
due to welding. 

Armco offers you two extra-low 
carbon stainless grades, Type 304 ELC 
and Type 316 ELC can be used in the 


as-welded condition at temperatures up 


to 800 F. Both grades are available in 
sheets, strip, plates, bars and wire. 
Why not give your processing 
equipment the low-cost, corrosion- 
safety factor that comes with Armeo 
ELC Stainless Steel. For complete in- 
formation on these money-saving 
special Armco Stainless Steels, just fill 
out and mail the coupon. 
poo - —- - - —- - 


Armco Steel Corporation 
2016 Curtis Street, Middletown, Ohio 


Send me a copy of the booklet 
“Armco’s ELC Stainless Steels.” 


Company 


Street 


| 
| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 
| 
| 
| 


City Peas, Zone State 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
J 


Iaciemespnmennanneirenvenunpininaniannppemndsniats 


This 120 in. diameter Type 304 ELC stainless 
steel neutralizer is now “on stream” in a south- 
ern ammonium nitrate fertilizer plant. Welding 
includes some 30 pipe connections and baffles. 


ARMCO STEEL CORPORATION 


2016 Curtis Street, Middletown, Ohio 
SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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NO MEASURABLE 
ERROR IN A 


OERSTED 
FIELD! 


WESTON 


Secondary Standards 
(% of 1%) 


Model 325 self-shielded D-C Laboratory 
Standard (1/10 of 1%)—an improved 
instrument now replacing the world 
renowned Model 5. 


The new Weston model 325 provides a new 
STANDARD of laboratory measurement 


Another WESTON first...a self-shielded primary instrument standard that is 
unaffected by magnetic fields normally encountered in the modern laboratory. 
While the new Model 325 incorporates a special CORMAG® mechanism, 

the overall design provides an even far greater degree of shielding than that 
inherent in the basic core-magnet mechanism. In fact, tests show absolutely no 
measurable error in a 5 oersted field. Thus there is no need for positioning or 
mounting the instrument with reference to the earth’s field; nor to take 

undue precautions when using it in close proximity to current carrying conductors. 
In addition, Model 325 is well compensated for normal room temperatures; 
and a vernier type corrector is provided for precise and rapid zero adjustment. 
This improvement in primary instrument standards is another example of the 
forward thinking and continuous development which have kept WESTON 

the instrument leader since 1888. For complete data on Model 325, or on other 
Weston instruments consult your nearest Weston representative, or write... 
Weston Electrical Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, N. J. A subsidiary of Daystrom, Incorporated. 


WESTON 


Instruments 
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U.S.[’s 50-YEAR HISTORY 


PARALLELS 


INDUSTRIAL 


CHEMICAL GROWTH IN U.S. 


First Organized to Serve Industrial Alcohol Users; 


Company Later Expanded to Produce Alcohol-Based Chemicals 
Present Growth Aimed at Wide Diversification 





ATTENTION 


Users of Taxfree and Spe- 
cially Denatured Alcohol 





Now is the time for users of specially 
denatured alcohol to renew their basic 
permit (Treasury Department Form 
1479) for 1957. It is also time for users 
of taxfree alcohol to complete and file 
with the Assistant Regional Commis- 
sioner — Alcohol and Tobacco Tax Divi- 
sion — their application (Form 1450) 
for renewal of their taxfree Alcohol per- 
mit for 1957, 

It is recommended to permittees who 
withdraw industrial alcohol in drums 
that total gallonage of renewal permits 
be calculated to cover withdrawals in 
multiples of 55. If you require renewal 
forms or any assistance in their prepara- 
tion, please call your nearest U.S.L. office. 


U.S.I. to Build New 
Titanium Sponge Plant 











Plans to construct a new plant for produc- 
tion of 10 million pounds per year of titanium 


sponge have been announced by U.S.I. Loca- | 
Ashtabula, Ohio, site | 


tion of the plant will be 
of U.S.I.’s sodium plant and the U.S. zir 
conium sponge plant now under construction. 
High-quality titanium sponge will be pro- 
duced by a new sodium reduction process 
similar to the one planned for production 
of zirconium sponge. Use of the new process 
is said, by U.S.L. officials, to produce a higher 
purity titanium sponge than the conventional 
magnesium reduction process at a lower cost 
than any existing commercial technique. Out- 
put of the new plant will be sold to commer- 
cial users. It was pointed out by Dr. R. E. 
Hulse, Vice President of National Distillers 
in charge of Chemical Operations, that this 
is the first titanium plant to be built without 
a government procurement guarantee. 
Titanium metal has a great potential, 
especially in the aircraft industry, because of 
its high strength-weight ratio. Its excellent 
corrosion resistant properties also make 
titanium a promising material of construction 


for many chemical processing applications. | 





The Denatured Alcohol Act passed by 
Congress on June 7, 1906 was a historic piece 


of legislation. By freeing industrial alcohol | 


from the taxes applied to beverage spirits, 
it set the stage for an unprecedented expan- 
sion of the chemical industry. 

Four months after 
on October 17, 1906, the organization known 
today as U. S. Industrial Chemicals Co. was 
formed to serve industrial users of alcohol 
under the new law. 


Leader in Aleohol 

By 1916, through construction and acquisi- 
tion, U.S.L had become the leading producer 
of industrial alcohol in the country. 


was then the world’s largest and most mod 
ern alcohol plant. This plant doubled U.S.1. 
capacity in a single year. 

A sound sales organization already existed, 
based upon the acquisition in 1915 of the 


famous House of Webb, largest alcohol dis- | 


tributors in U, S, at that time. 
World War | precipitated U.S.L 
chemical business. In 1916 a plant went up 


New York's Broadway at Canal Street in 1835 — "Webb's Emporium of Light” 


passage of the act, | 


In that | 
year the company came onstream with what | 


into the | 


| at Fairfield, Baltimore to produce acetone 
from ethyl alcohol to meet British war re- 
quirements, Other chemicals from ethanol 
were soon forthcoming — materials first pro- 
duced in this country as a result of research 
carried on in U.S.1, laboratories from 1916 
to 1925. During the 1930’s and 40's the 
company began production of butyl alcohol 
and derivatives and scored a number of ad- 
vances in insecticide and resin technology. 
U.S.L. also pioneered the production of syn- 
thetic pi-Methionine, an important sulfur 
bearing amino acid, used in pharmaceuticals 
and for animal nutrition, 





Rapid Growth Since 1950 


In 1951, U.S.1. merged with National Dis- 
tillers, whose subsidiary, National Petro- 
Chemicals Corporation, was then building at 
Tuscola, Illinois a huge synthetic ethyl 
alcohol plant. Until that time, all aleohol 
U.S.1. made was produced by fermentation, 
| Now with the industrial aleo- , 
hol capacity of the Pigg more J 
plant equal to 25% of the na 


on the corner 


specialized in alcohol lighting fuels, later became a leading distributor of alcohol for industrial 
and scientific use. The firm was acquired by U.S.1. in 1915 and formed the nucleus of the present 


U.S.1. sales organizations. 
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50 Years 


tion's previous output, U.S.1. continues to 
use the fermentation process only at its Ana- 
heim, California, and New Orleans plants. 

The merger also made U.S.1. a large scale 
producer of sodium, sodium peroxide and 
chlorine. Within the past three years, new 
plants have been completed for production of 
ethyl chloride, polyethylene, ammonia, and 
sulfuric acid, Other plants, built or acquired, 
added caustic-chlorine facilities to the grow- 
ing list and increased sulfuric acid capacity. 
Now under construction or on the drawing 
boards are four new plants to produce phos- 
phoric acid, sebacic acid isomers, zirconium 
sponge and titanium sponge. Polyethylene 
capacity meanwhile is being almost doubled. 

This month, at 50, U.S.L, is still expanding 
with youthful vigor—still looking ahead—to 
new products new methods, new services for 
a mushrooming chemical industry. 


Urethan Increases 
Enzyme Activity 


Working with guinea pigs, European re- 
searchers found that urethan produced an 
increase in enzyme activity of ribonuclease, 
cytochrome, lactic dehydrogenase, succinic 
dehydrogenase, 


Method for Coating Drums 
With Polyethylene Revealed 


A new patent describes a process for lining 
steel drums with polyethylene, in thicknesses | 
claimed to be greater than previously possible | 
on a commercial basis, In the new technique, | 
powdered resin is tumbled through preheated | 


drums, where the hot metal fuses the poly- 
ethylene into a smooth, continuous lining. 
Thicknesses of 8 to 30 mils can be deposited, 
depending on the end use. 

The drum is first preheated to a tempera- 
ture high enough to remain above the melting 
point of polyethylene throughout the entire 
lining operation, yet low enough to avoid 
charring the resin. 








ALCOHOLS: 


Ethy! Alcohol (Ethanol) —Specially denctured—ali regular and onhydrovs 


formulas, 


Completely denatured—Ali regular formulas for industrial use, anti-freeze. 
Pure aicoho!—USP 190°-—Absolvte, N.F., taxfree, taxpaid. 

Normal Alcohol) —Latent solvent for nitroceliviose, solvent 
for ethy! celiviese, many resins, many chemical syntheses. 
leohol, Refined—Fine chemicals, pharmaceuticals. 
Oll, Refined—Biend of amy! alcohols refined by chemical treatment, 


Amy! A 
Fusel 


distitietion. 
Alcohol Solvents 
SOLOX®—General- purpose. 


FILMEX@—Special, authorized for certain industries. 

ANSOL® M—Anhydrovs, special blend for locquers, resins, etc. 

ANSOL® PR—Anhydrous, specio! blend with higher ester content ond Phor i 
Riboflavin USP, Urethan USP, 


solvency for locquers, resins, etc, 








Polyethylene powder is then tumbled 
through while the drum is rotated. An excess 


of powder acts as an insulator to retard cool- | 


ing, while its weight serves to consolidate 
softened particles into the coating. 


U.S.1. Now Lends Pilot 
Unit to Customers to Make 
Sodium Dispersions 


U.S.I. has designed and built a pilot plant 
unit which it will lend to interested research- 
ers for preparation and evaluation of sodium 
dispersions at point of use. 

The unit has a batch capacity of three 
gallons of dispersion — finely divided sodium 
suspended in inert hydrocarbon medium. A 
number of companies have already taken ad- 
vantage of this U.S.I. service to speed develop- 
ment of their experimental projects. 

Since the unit is fabricated from readily 
available parts, identical or larger units can 
be constructed easily by companies consider- 
ing long term studies. U.S.I, Technical Serv- 
ice people will provide the design information 
necessary for fabrication of such units. 


2s OF Si 


PETROTHENE® Polyethylene Resins. OTHER PRODUCTS: 


Inorganic Chemicals: Ammonia, Caustic Soda, Chiorine, Metallic Sodium, 
Sodium Peroxide, Sulfuric Acid. 

Esters, Ethers and Ketones: Normal Buty! Acetate. Dibuty! Phthalate, Diethyl 
Carbonate, Diethy! Oxalate, 

intermediates and Fine Chemicals: Acetoacetorylides, Ethy! Acetoacetate, 

Benzoylacetate, 
Oxalacetote, Sodium Ethylate solution, Urethan USP (Ethy! Carbomate). 
Dimethy! Hydrazine, Methyl! Hydrazine, Aluminum Trimethy!. 

Animal Feed Products: Caicium Pantothenate, Choline Chloride Products, 
Curboy B-G® 80, Special Liquid Curbay®, DL-Methionine, Niacin USP, 
Riboflavin Concentrates, Vitamin By. and Antibiotic Feed Supplements, 
Vacotone® Products, Vitamin A, Dy and Ky Products, Antioxidant Products, 


Ethyl 


i Bead 
rr 











| TECHNICAL DEVELOPMENTS 














A completely new scintillation detector for effi- 
cient gamma ray counting is now available. 
Designed for labs where gamma-emitting radio- 
active isotopes are used. Operates with either 
sodium iodide or scintillation well crystals. 


anienntia No. 1170 


acid | are described in technical 
data sheet. New mixture of 10-carbon dibasic 
acids reported promising as intermediate for 
plastics, plasticizers, and synthetic lubricants. 

No, 1171 


Ten-year index to corrosion can now be pur- 
chased, covering 629 articles published from 
1945-54. Contains subject, author and title indices, 
many tables of data. Subject matter range is 
wide. Much on pipelines, petroleum. No. 1172 


Sehari 





A new adhesive binds polyethylene to chip and 
kraft board in making packaging envelopes and 
polyethylene laminated bags and boxes. Claimed 
to have excellent shock resistance and aging 
qualities. Will not crystallize. No. 1173 


Antioxidant for animal and poultry feeds helps 
pigmentation and prevents loss of such vitamins 
as A and E. Also protects palatability of feeds by 
stabilizing the natural oils. Use in animal feeds 
iollows several years’ use as antioxidant in 
foods. No. 1174 


teri a 


A sp Pp seawater magnesia for 
catalysis and absorption is now on the market. 
Ciaimed to be only commercial material to com- 
bine high surface area, uniformly large pores, 
mechanical strength, with high basicity, ionic 
crystal structure. No. 1175 





A biologically stable casein solution for stabiliz- 
ing, thickening and leveling latex and emulsion 
paints has just been developed. Reported resist- 
ant to spoilage indefinitely. No. 1176 


A sodium brochure on handling the metal on a 
plant scale is now available. In 40 pages it 
overs: properties and uses; equipment construc- 
ion, design and operation; handling procedures; 
safety measures. No. 1177 


Handling of flammable liquids, along with their 
haracteristic zards, is dis 

new series of : 18. Parts 

have already be« art III to « 

Binder provided for filing all iss 


1@8. 


King-size Waring Blendor that holds one gallon 
ow obtainable. Gives choice of 6 speeds from 
pulverizes and 
suspensions or 


No. 1179 


n 
0 to 006 m. Beat nacerates, 
em. fies form homogeneous 
fc 


aming mixtures in record time. 





Ethy! Acetote, Ethyl Ether, Acetone. 


Ethy! Chieroformate, Ethylene, Ethyl Sodium 


DL -Methi 





, N-Acety!-DL-Methionine, 
Intermediates. 





STRIAL CHEMICALS CO. 


Division ef Notional Distillers Products Corporation 
99 Park Avenue, New York 16, N. Y. 





U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houst 
Los Angeles * Lovisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Solt Loke City * San Francisco * Seattle 
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s * Kansas City,Mo. 














ALLIS-CHALMERS 
Stainless Steel 


GYRATORY SCREEN 


Eight Allis-Chalmers Units Do Same Job Formerly Done by Sixteen 


Electro-Magnetic Screens in Large Chemical Plant 


i» THIS installation — as in most plants 
where screening is done — two factors 
make this remarkable achievement possible. 
(1) The stacked-deck design of the Allis- 
Chalmers stainless steel gyratory screen pro- 
vides up to 35 square feet of screening area 
in just 16 feet of floor space. (2) The gentle 
but thorough gyratory action provides maxi- 
mum capacity by exposing product to entire 
screening area. 

Noise Level Greatly Reduced — The 
comparative quietness of the Allis-Chalmers 
gyratory screens was apparent as soon as they 
were installed. In these units, a dynamically 
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balanced mechanism assures quiet, vibration- 
less performance. Operating economy (low 
power requirement) was another advantage 


gained in the change to A-C screens. 


Improved Quality Control — In addition 
to top screening efficiency and economy, this 
newest and finest of mechanical screens is 
built to give you profit-insuring quality con- 
trol and quick, sanitary, simplified mainte- 
nance. Get the complete story. Contact your 
nearby Allis-Chalmers representative or write 
Allis-Chalmers, Industrial Equipment Divi- 
sion, Milwaukee 1, Wisconsin. Ask 

for Bulletin 07B8446. 
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REACTOR SYSTEM where nitric acid contacts ground phosphate rock, producing complex fertilizer. 


Process ‘Trend: Nitric Acidulation Frees P,O, 


Nitric acidulation processes are gaining ground. 


They produce cheap, concentrated fertilizers. 


example: Calspray’s plant, 


Touted as a “progressive ad- 
vance in the production of syn- 
thetic plant foods,” California 
Spray-Chemical’s new multi- 
million dollar, complex* fer- 
tilizer plant goes on stream this 
month at Richmond, Calif. 

Nitric acid—now second in 
importance to sulfuric as an in- 
dustrial acid—is the main 
acidulating agent for phosphate 
rock at Calspray. This is a 
basic departure from long es- 
tablished U. S. practice calling 
for sulfuric acid to free P,O, 
tied up in the rock. 

* Also known as nitro 
compound fertilizer 
contain balanced concentrated quant 
tles of the three primary fertilizer in 
gredienta-——-N, PeOs and KeO. Calspray 
can produce uch compounds as 26-20-0 
and 12-12-12. These are percentages of 
N, PeOs and KeO based on a ton of 
product Nominal complex fertilizer 
capacity (12-12-12) at Calspray (wholly 


owned subsidiary of Standard Oil of 


Calif.): 400 ton/day 


OCTOBER 


A good 


on stream this month. 


> Why Nitric?——To understand 
why Calspray turned to a nitric 
acidulating process, developed 
Engrais 
Chemiques (PEC), you have to 
look at the process chemistry 
integrated op- 


bv Societe Potasse et 


and Calspray’s 
erations. 

While Europe 
for many years, little work was 
done on nitric acidulation in 
this country until the sulfur 
shortage of 1950-51. This short- 
age no longer exists. But it did 
produce a number of new tech- 
attention 


successful in 


niques and focused 
on European practices, 

Process economics show up 
sharply when you compare the 
action of the two different acids 
on phosphate. 

In ordinary superphosphate 
production hydrogen from sul- 


furic reacts with phosphate 


rock (Ca,F,(PO,),) forming 
phosphoric acid and calcium sul- 
fate. Phosphoric acid then 
reacts with more rock forming 
mono and dicalcium phosphate. 
Calcium sulfate is worthless as 
a fertilizer material. 

However, nitric acidulation 
produces calcium nitrate, a ni- 
trogen carrier. This nitrogen is 
converted into plant food. 

This doesn’t mean that con- 
phosphate fertilizer 
producers can immediately 
switch over to nitric acidula- 
tion. The shipping 
nitric would make this uneco- 
But the 
acidulation process defi- 
nitely has the economic edge in 


centrated 


costs for 


nomical in many cases. 
nitri 


an integrated nitrogen-chemical 


where there is an am 
monia unit and captive nitric 
acid via ammonia oxidation 
This is exactly the situation at 
Calspray. 

» Process Difficulties—Going 
commercial with nitric acidula- 
tion hasn’t been without some 
difficulties. The TVA has been 


plant, 
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working on perfecting nitro- 
phosphate processes for a num- 
ber of years. Other companies 
have tried variations. Allied 
Chemical has a plant at South 
Point, Ohio, based on _nitric- 
sulfuric, while Associated Co- 
operatives at Sheffield, Ala., 
operates a plant rumored to be 
based on _ nitric-phosphoric. 
Probably Calspray has the first 
commercial plant in the U. 8S. 
operating on straight nitric. 

3ut look at some of the prob- 
lems PEC had to solve in de- 
veloping the process: 

¢Calcium nitrate is a hy- 
groscopic, corrosive material, not 
recommended as a fertilizer. 
art is converted with ammonia 
to ammonium nitrate. The re- 
mainder reacts with phosphoric, 
sulfuric or CO, forming calcium 
phosphate, sulfate or carbonate. 

eA material with explosive 
properties—ammonium nitrite 
can form from ammonia and ni- 
trogen fumes. This has been 
overcome by integrating an 
efficient fume elimination unit 
with the reactor system. 


eOrdinarily you can’t put 
too much ammonia into a solu- 
tion of monocaleium phosphate. 
It will “revert” into the insoluble 
form—tricalcium phosphate 

which is worthless as a fertilizer, 
The PEC process calls for addi 
tion of small quantities of «a 
metallic salt (MygSO,) combined 
with a slow rate of neutraliza- 


tion and vigorous agitation to 
prevent reversion. This tech- 
nique permits ammonia to be 


added up to a pH of around 10. 
All of these improvements are 
at the Calspray plant —en- 
gineered by the U. 8. licensee, 
Chemical & Industrial Corp. (see 
flowsheet). 
> Process Feature—lIleart of 
the process is the reaction sys 
tem. Here ground phosphate 
rock reacts with 57-58% nitric 
acid in a series of stainless- 
steel vessels, fitted with high 
speed agitators. Acidulation 
produces a slurry of calcium 
nitrate, phosphoric acid, mono 
calcium phosphate in solution, 
and insoluble impurities. 
Phosphoric or sulfuric comes 


in through open-end pipes to 
each of a series of stainless 
ammoniator-neutralizers. 
Anhydrous ammonia is also 
added here, It reacts with part 
of the calcium nitrate, forming 
ammonium nitrate. Also it re- 
acts with free phosphoric, pro 


ducing mono-ammonium phos 
phate. Calcium from the cal 
cium nitrate recombines with 


phosphoric acid to produce di 
calcium phosphate. 

Slurry from the reaction sy 
tem goes to a continuous ribbon 
blender, then to a paddle mixer 

pregranulator) where potash 

KCl or K,SO,) comes in, 

In the granulator product 
fines added. As the paste 
thickens spherical pellets, rolled 
by the action of the granulator 
agitators, form 2-4 mm. in dia 

These feed into a direct-fired 
rotary dryer. Dried material is 
screened and fines recycled to 
the granulator. Oversize is 
crushed then recycled to the 
granulator. Cooled final prod 
uct—-a sharp screen cut 
through a coating drum 
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e Ordinarily you can’t put 
too much ammonia into a solu- 
tion of monocalcium phosphate. 
It will “revert” into the insoluble 
form-—tricalcium phosphate 
which is worthless as a fertilizer. 
The PEC process calls for addi 
tion of small quantities of a 
metallic salt (MgS0O,) combined 
with a slow rate of neutraliza- 
tion and vigorous agitation to 
prevent reversion. This tech- 
nique permits ammonia to be 
added up to a pH of around 10. 

All of these improvements are 
at the Calspray plant —en- 
gineered by the U. 8. licensee, 
Chemical & Industrial Corp. (see 
flowsheet). 
> Process Feature—Heart of 
the process is the reaction sys- 
tem. Here ground phosphate 
rock reacts with 57-58% nitric 
acid in a series of stainless- 
stee! vessels, fitted with high- 
speed agitators. Acidulation 
produces a slurry of calcium 
nitrate, phosphoric acid, mono 
calcium phosphate in solution, 
and insoluble impurities. 

Phosphoric or sulfuric comes 


in through open-end pipes to 
ach of a series of stainless 
ammoniator-neutralizers. 

Anhydrous ammonia is also 
added here. It reacts with part 
of the calcium nitrate, forming 
ammonium nitrate. Also it re- 
acts with free phosphoric, pro- 
ducing mono-ammonium phos- 
phate. Calcium from the cal- 
cium nitrate recombines with 
phosphoric acid to produce di- 
calcium phosphate. 

Slurry from the reaction sys- 
tem goes to a continuous ribbon 
blender, then to a paddle mixer 
(pregranulator) where potash 

KCl or K,SO,) comes in. 

In the granulator product- 
fines are added. As the paste 
thickens spherical pellets, rolled 
by the action of the granulator 
agitators, form 2-4 mm, in dia. 

These feed into a direct-fired 
rotary dryer. Dried material is 
screened and fines recycled to 
the granulator. Oversize is 
crushed then recycled to the 
granulator. Cooled final prod- 
uct-——a sharp screen cut—-goes 
through a coating drum. 


§ GRANULATORS bring together reaction slurry and 
recycle fines. A thick paste, then spherical pellets, form. 
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‘OTARY DRYERS remove moisture from the pellets *p CYCLONES are part of the fines recovery system on COATING insures that pellets will be free-flowing 
f complex fertilizer coming off the granulator. *P the rotary dryers. Fines go back to the granulator particularly if they contain high percentages of NH,NO, 



































A refinery in Texas . . . a chemical 
processing plant in Louisiana... a 
high-pressure power plant in New 
Jersey ... a classified project in 
California ...a ship at sea... 
Common denominator: danger to 
personnel and equipment from fluids 
confined in high pressure/tempera- 
ture range. 

Uncommonly good judgment: use 
FLEXITALLIC Spiral-Wound Gas- 
kets to insure a safe seal. 

The amazing flexibility of Flexitallic 
Gaskets compensates for the variable 
stresses encountered in service... 
prevents contamination where cor- 
rosive conditions exist. 








Since 1912, engineers have been de- 
signing for safety with Flexitallic, the 
original SpiralWound Gasket. It’s 
why we Ad bxitallic work conscien- 


mabey this respected 
qualjtry. 


RESPECTED STANDARD 


Look for Flexitallic Blue 





ALITY 


shock, cd@yrosién, vibration, weaving 
and unpredictable joint stresses. 
Spirally‘wound V-crimped plies of 
required metal with alternating plies 
of proper filler result in a resilient 
gasket having controlled compres- 
sion characteristics like those of a 
precalibrated spring. 


Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a pre- 
determined load. For all pressure- 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special 
requirements: .125”, .175”, .250”, 
ans”. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N. J. 


Representatives in principal cities 
Ht , 
® 


SPIRAL-WOUND GASKETS 





PE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Flexitailic is a registered trade name. No one else can make a Flexitallic Gasket. 
it’s our exclusive blue-dyed Canadian asbestos filler. 
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With 10 years on corrosive waste gases 
this Crane Valve is still maintenance-free 


THE CASE HISTORY — For over 
10 years, a large integrated refinery 
has handled corrosive waste gases 
on its refinery flare line with this 
10-inch No. 47X Crane cast steel 
150-pound valve. Used as the main 
gate valve, it is operated about 
once a month. 

Despite the long periods of in- 
operation, this Crane valve still has 
a perfect record for performance, 
maintenance and service costs — not 
one nickel has been spent to keep it 
on the job. It has never leaked, 


and it operates as easily as it did 
10 years ago. 

Actually, Crane case histories like 
this are quite common in oil refin- 
eries. You'll find Crane valves on 
practically every type service with 
similar performance records. 

From the outside, Crane valves 
may look like many other makes, 
but inside, it’s a different story. 
Here you'll find the famed Crane 
quality in design and construction 

in the precision fit and superior 
alloys that assure maintenance- 


saving, trouble-free operation. 
You can order Crane cast steel 
valves in gates, globes, angles and 
checks — sizes up 
to 24 inches—in 
pressure classes 
to 2500 pounds, 
Call your local 
Crane Represent- 
ative for valu- 
able help in speci- 
fying and order- 
ing, or write to 
address below. 


CRAN 2 VALVES & FITTINGS 


PIPE © KITCHENS © PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Better Product CONTROL 
with RAYMOND 


FLASH DRYING 


You can improve the marketability of your product and 
profit by record-low operating costs when you install 
Raymond flash-drying-equipped pulverizing mills. 

These modern machines provide a clean, dust-free system 
for the automatic handling of the material and for complete 
control of the finished product. 





All operations are combined in one single unit of equip- 
ment. This simple and economical method is an exclusive 


development of Raymond engineers. 





Raymond Flash Drying is available with 
the Roller Mill, as shown, also with the 
Imp Mill or the Cage Mill. Every Ray- 
mond installation is tailored to indivi- 
dual requirements as to plant capacity, 
nature and fineness of product, moisture 


removal. 


For further details and 
types of materials handled, 
write for Catalog No. 82 


Whizzer air separation 
gives instant fineness con- 
trol over wide range of 
classification by one simple 
adjustment. 


Close selection of fines and 

continuous return of the over- TEM PE fh ‘val RE 

size to grinding chamber for Desired percentage of 

further reduction, maintain Short retention time and rela- moisture is removed by 

consistent uniformity tively small amount of material Flash Drying simultane- 
in system, insure fast and close ously with the grinding 
temperature control. | operation 


a ——n 


BUSSION E 


CHICAGO 22, ILLINOIS 





Combustion Engineering-Superheater Lid., Montreal, Canada 
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Names in the News 


EDITED BY M, A. GIBBONS 


Men of the Month: 


Robert S. Ray, Jack Tielrooy 


Brea Chemicals augments effective management team 
by appointing two chemical engineers to top posts, 


When Union Oil’s bright, 
young subsidiary—Brea Chem- 
icals, Inc.—simultaneously ad- 
vanced a couple of bright, young 
(37) men to vice presidencies 
and membership on the board of 
directors and executive commit- 
tee, it was a special cause for 
celebration in a pair of congenial 
California households. 

Reason: The two—Jack Tiel- 
rooy, vice president, commerical 
development, and Robert S. Ray, 
vice president, manufacturing- 
have been best friends since boy- 
hood. They were college class- 
mates (Cal Tech, 1940), both 
won their spurs with Shell 
Chemical before joining the 
Union family. Now they’re neigh- 
bors in Fullerton, Calif., which, 
like nearby Brea, is on the 
sprawling outskirts of Los An- 
geles. 

Homer Reed, Brea president, 
thinks they’ve got the zest, ideas, 
and skill it takes for a fledgling 
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company to make headway in a 
competitive growth field. 
> Quite a Change—While at 
Shell, both men had been chemi- 
cal engineers concerned with 
process design. Their design 
work (which they did separately 
they never worked together 
before Brea) was important and 
varied, and that experience, of 
course, is a considerable part of 
their value to Brea. But neither 
had had experience exactly com- 
parable to their present func- 
tions. 

At Brea, Tielrooy is heavily 
involved with market research 
and other economic concerns 
pretty far afield from strictly 
interpreted chemical engineer- 
ing. And Ray is concerned less 
with process design than the 
people who make it work. They 
both have managerial responsi- 
bilities far beyond anything in 
their previous careers. 

And they’re both thriving. 


> Jack Tielrooy—President Reed 
had studied the organization of 
a lot of chemical companies dur- 
ing Brea’s incubation. He knew 
how much it meant to have a 
man whose single responsibility 
is the future, who isn’t dis- 
tracted by day-to-day current op- 
erations, and whose ideas don’t 
have to filter up through operat- 
ing departments—bucking the 
natural “it-can’t-be-done” opin- 
ions of people bogged down and 
biased by problems of the pres- 
ent. 

These days, for Brea, that man 
is Jack Tielrooy. His commercial 
development post is on a level 
with the vice presidencies of 
manufacturing and of marketing 
and distribution. It’s his job to 
launch Brea into new products, 
new fields. 

Tielrooy has been a “futures” 
man since his start with Union. 
That was in 1948. He was part 
of a process development group 
—one of three groups working 
under Reed (then Union’s chief 
engineer)—to develop plans for 
what became a $75-million, five- 
year program of facilities ex- 
pansion and _ product re-em- 
phasis. 

In 1951, he took on a special 
assignment, heading an eight 
man group to study possibilities 
for Union’s entrance into chemi- 
cals. Out of several schemes 
studied by the group, aqua am- 
monia was selected as the starter 
for what became Brea Chemi- 
cals, 

Naturally, when Brea first 
looked ahead to diversification, 
he had a major share in a pro- 
posed joint venture in the poly- 
ethylene field with a major chem- 
ical firm. 

Here’s how he explains it: 

“For an established company 
to bring out a new product in 
its own field, the usual length 
of time between conception and 
fruition is seven to ten years. 
For a company without a back- 
log of experience, obviously it’s 
going to take considerably 
longer. We can’t wait that long. 
We want to grow now.” 
> His Code—Tielrooy won't 
talk just now about any specific 
trea plans for the future, in 
plastics or out. He will talk, 
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corrosion problem 


MIND? 


on your 


Throughout the industry, ATLAS means COMPLETE COR- 
ROSION PROTECTION. In construction of all types of plant 
equipment and facilities where corrosives are present, 
Atlas materials of construction are used to provide long 
term, low maintenance service. 


Atias can help you with your problems with on - the - spot 
technical advice, engineering and design assistance, highest 
uality corrosion proof materials and construction services 
rom beginning to end. 
For data on corrosion proofing of any of the items listed 
below or on any other pieces of plant equipment, contact 
Atlas ... first in complete corrosion service. ... 
PLANT CONSTRUCTION 
ceilings manholes sumps 
curbing piers trenches 
food plant floors pits walls 
industrial floors stacks waste lines 
PLANT EQUIPMENT 
chemical tanks fume exhaust systems storage tanks 
continuous picklers pickling tanks tank trailers 
dip baskets plastic pipe systems tumbling barrels 
fume exhaust hoods plating tanks vessel exteriors 


Write for your copy of JA 
Bulletin CC23 giving in- ( 


formative data on the 
complete Atlas line. - 


MINERAL 


TECHNICAL REPRESENTATIVES THROUGHOUT THE UNITED STATES 





NAMES ... 


though, about what he thinks 
you need in a job like his: 

“You’ve got to be willing to 
stick your neck out if you want 
to get anywhere. There aren’t 
any crystal balls to show you a 
sure thing. You have to have 
faith in your extrapolations and 
be willing to move before you 
have all the facts. You can never 
get them all in advance anyway, 
and—in this fast-moving chemi- 
cal industry—if a company de- 
lays till it thinks all risks have 
been eliminated, chances are the 
opportunity will have been elim- 
inated too.” 

This attitude pervades Tiel- 
rooy’s whole personality. He 
likes dealing in futures. He has 
a reputation for rapid decisions. 
He tends to be impatient, and 
his positive approach sometimes 
ruffles feathers. He always has 
worked fast—and accurately, too. 
(Says Ray, “Jack was the only 
guy in our class who could get 
good grades without burning the 
midnight oil.”’) 

His reputation for getting a 
fast bearing on a new problem is 
impressively widespread. ‘“He’s 
always on the right route,” says 
an associate, “He never seems to 
go up a blind alley. Maybe as 
far as he’s concerned he does, 
but you never know about it.” 

Asked how, as an engineer 
whose background has _ been 
chiefly in design work, he takes 
to the economic analysis part of 
his job, he responds with a 
serious smile: “I find it easy to 
get interested in anything.” 
>» Bob Ray—Back in 1953, when 
Ray first showed interest in 
joining the Union Oil fold, it was 
no coincidence that Tielrooy 
showed up in Homer Reed’s of- 
fice for a casual chat. The two 
operate a healthy mutual ad- 
ration society, and it was nat- 
ural for Jack to put in a plug 
for his old classmate. 

Reed is no man to fill an im- 
portant post on the basis of 
friendship alone but, inevitably, 
his confidence in  Tielrooy 
weighed heavily in Ray’s favor. 
Of course, it didn’t take Reed 
long to see Bob on his own 
merits; you can’t be with Bob 
Ray five minutes without know- 
ing that you’re talking to a man 
with a very real liking for people 
and a very real ability for get- 
ting along with them. 
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This probably goes a long way 
to account for the ease with 
which he fitted into his present 
job, with its heavy emphasis on 
managerial responsibilities. 

He still gets to exercise his 
design talents, of course. His 
chemical engineers are respon- 
sible not only for maintaining 
the present plant but for making 
improvements in its processes. 
And he consults with Tielrooy on 
the final stages of new plant de- 
sign. 

Mostly, though, he’s concerned 
with the customary headaches 
of manufacturing operations- 
personnel, plant functioning, raw 
material procurement, shipping, 
warehousing, cost accounting, 
and the rest. And, since Brea 
has onlv one manufacturing fa- 
cility, it’s an especially tall as- 
signment; he fulfills many of the 
functions of plant manager. 

He seems to thrive on head- 
aches, 
> His Approach—Ray claims 
that his “job, basically, is to get 
people to work together,” and his 
associates agree that he’s got 
the knack of doing it. 

One of his prime convictions 
is the realization that the best 
way to make people responsible 
is to give them responsibilities. 
And this includes letting them 
make mistakes, 

“But when you give them the 
freedom to make mistakes, it’s a 
yood idea to keep the area of 
possible mistakes limited—just 
in Case, 

“And, to develop people,” he 
says, “you’ve got to get them in 
over their heads—but not so far 
that they get discouraged.” 

Ray maintains an “open door 
policy.” Any employee is free to 
walk into his office and talk over 
any problem, First, though, he 
should make a conscientious ef- 
fort to iron them out where they 
belong within channels. He 
feels pretty strongly about the 
importance of responsibility at 
all management levels from 
foreman up. 

Summing up his reactions to 
his job, Ray has this to say: 
“I wonder if there’s anything 
else that gives you the feeling of 
accomplishment you get when 
you bring people together in an 
operation like’ this—where you 
get a new plant operating at a 
level of really smooth function- 
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TIME-SAVING — COST-SAVING 
On Installation and Take-Down 
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FIRE 


HOW 10 DETECT 


AND EXTINGUISH IT IN SECONDS! 





HAND PORTABLES 


Anti - Freeze 


Kidde COz portables, either trigger-release type or squeeze-valve type models, are 
available in sizes from 22 to 20-pound capacities. New Kidde Wet Chemical 
Extinguishers are available in 242 gallon bronze or stainless stee] models, in- 
cluding pressurized Water or Water-Anti-Freeze units (illustrated). Kidde Dry 
Chemical extinguishers are available in cartridge-operated models of 20 and 30 
pounds capacity or pressurized models of 5 and 10 pounds capacity. 


ATMO DETECTING SYSTEMS 


Kidde-Atmo is a wide-area automatic fire detecting and 
warning system which works on the principle of rate- 
of-temperature-rise. It is ideally suited for cases where 
life protection is of vital importance, or where quick, 
early detection of fire in valuable materials is essential. 

The very first hot breath of fire triggers the system, 
and sounds the alarm. In addition, the system can also 
close doors, shut off fans or blowers — all automatically. 

What’s more, the Kidde-Atmo system operates inde 
pendently of regular power sources, will still give protec- 
tion even if outside power fails. 








~ MOBILE EQUIPMENT | 


Ory Chemical 


For major fire hazards, get a mobile 
unit, Wheeled CO, units are available 
in 50, 75 and 100-pound capacities, in 
one clyinder. 150-pound Dry-Chemical 
unit has straight stream for long range 
. fan pattern for wide coverage. Both 
units give expert results even with 
—— operator. 





CO, SYSTEMS 


New Kidde pressure-operated CO: ex- 
tinguishing systems are individually de- 
signed to fully protect even the most 
dangerous hazards. Directional Valves 
afford protection to more than one 
hazard using the same bank of CO» 
cylinders. 











NAMES .. . 


It seems pretty great to 


> Home Front—Both men really 
know how to relax during off 
hours, 

Jack is an avid hobbyist and 
gadgeteer. -His car is radio 
equipped, and he has a roomful 
of “ham” equipment at home. As 
an occasional pastime, it meshes 
beautifully with his second ma- 
jor hobby—trout fishing. He 
takes portable ham equipment 
along on his trips and, in case 
the family doesn’t accompany 
him, Mrs. Tielrooy is one fishing 
widow who needn’t worry about 
where hubby is and when he'll 
return. He keeps in touch via a 
ham friend near home. 

Tielrooy also managed to find 
time to design his own home— 
though accidentally. “It just 
happened,” he says, “I started 
jotting down ideas for someone 
else to work on, and by the time 
they were all jotted, the thing 
was just about designed.” 

Ray isn’t so serious a hobbyist 
as Tielrooy. 

“Basically,” he says, “what I 
enjoy most is being around my 
family and my home.” Like Jack, 
he also designed his own home. 
What’s more, he built much of 
it, operating as his own general 
contractor. 

He’s an ardent poker player, 
and shares with Tielrooy an en- 
thusiasm for bridge. “Jack and 
I worked our way through col- 
lege at the bridge table,” he 
confesses with a grin. 

These days, neither man has 
time to do as much as he’d like 
to do outside the office, but a 
shortage of time is one of the 
penalties of being key men on 
the management team of a 
growth company. 

And neither of them seems to 
mind very much. 


Charles H. Schuh has been 
named technical advisor to 
the Union of Burma under a 
contract with Armour Re- 
search Foundation of Illinois 
Institute of Technology, Chi- 
cago. 


Richard C. Mathews has joined 
Davison Chemical’s catalyst 
department as a field service 


engineer. A graduate of South 
Dakota School of Mines, 


Walter Kidde & Company, Inc. 
1028 Main Street, Belleville 9, N. J. 
Welter Kidde & Company of Canedo itd., 
Mentree! — Terents 
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Mathews comes to Davison 
from Standard Oil Co. (In- 
diana). 


Thomas Skeuse has been ap- 
pointed director of operations 
of Dixon Chemical & Re- 
search, Inc., Newark, N. J., 
producers of sulfuric and 
other acids. He comes to 
Dixon from Allied Chemical 
& Dye’s General Chemical di- 
vision. 


George M. Halsey 

Election of George M. Halsey 
as vice president of the Glidden 
Co., in charge of the chemicals- 
pigments-metals division, has 
been announced. Since 1950, 
Halsey has been director of the 
division’s manufacturing opera- 
tions. 

In his most recent capacity, 
Halsey took charge of the en- 
gineering and construction of 
Glidden’s new $8 million Adrian 
D. Joyce works at Baltimore (a 
facility for the production of 
titanium dioxide). Soon he’ll di- 
rect the $20 million proposed 
expansion of the plant. 

Halsey began his career with 
the firm in 1933 as a draftsman 
in the St. Helena plant in Balti- 
more. By 1946, he had become 
the plant’s manager. Halsey is 
a graduate of Baltimore Poly- 
technic Institute and of Johns 
Hopkins University. 


Ivan E. Welborn has been named 


c-V RINGS 


ARE INDUSTRY'S MOST 
UNIVERSAL PACKING... 


Countless successful applications of 
C-V Rings under the most severe serv- 
ice conditions have made this the clos- 
est approach to a universal packing. 


It will effectively handle all industrial acids, alkalis, solvents, or- 
ganic and hydraulic fluids... temperatures from —120°F. to +500°F. 
...i8 equally suited to valves, pumps, mixers, hydraulic cylinders and 


e 
. ee 


Ei 
pee 


like equipment. 

“John Crane” C-V Rings have ex- 
tremely low coefficient of friction. ‘‘Break- 
out”’ friction is only slightly higher than 
running friction. 


TWO STYLES ARE AVAILABLE: 


C-VU RINGS for low pressure service 
—such as control and regulator valves 
handling gases and fluids, where it is nec- 
essary to have a very sensitive and resili- 
ent type packing. 


C-VH RINGS for high pressure service 

—for use in pumps, hydraulic cylinders 
and like services at pressures ranging to 
500 psi. and over. These rings are con- 
structed with a heavy wall heel to with- 
stand pressure requirements. They are de- 
signed to provide voids between rings, so 
that as the Teflon expands due to heat, 


this take-up room minimizes any excess friction in the stuffing box. 
“John Crane’”’ C-V Rings are available in full line of standard sizes 
and male and female adaptors. Sizes can be molded to stuffing box 


pecifications. 
superintendent of the new . oe Bulletin T-110 
formaldehyde and synthetic ot ” ‘ . : 
‘ : : ‘ John Crane” C-V Rings are made from Chemlon—the best in 
resin plant being built by 
Borden’s chemical division at DuPont Teflon. 
Rawattantile Wt Crane Packing Co., 6451 Oakton St., Morton Grove, Ill. (Chicago 
Fayetteville, N. C. 
Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont 
try’s leading authorities on 


. 4 ( 4 
N\\\)))))! - 
materials used in the con- ns 9) Sg fons Fp. 


struction of atomic reactors, < MECHANICAL PACKINGS SHAFT SEALS TEVLOM PRODUCTS —=LAPPONG MACHINES THREAD COMPOUNDS 


has been named an assistant CRANE | ae: a Ommaney. an ee 


Henry A. Saller, one of the coun- 
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Now 


SOLKA-FLOC is © 


as effective 
for caustic 


purification 4 


Requirements of the caustic industry 
today are demanding greater purifi- 
cation of caustic than in the past. To 
match the demand, SOLKA-FLoc* — 
chemically pure wood cellulose—has 
been developed to the point where it 
is consistently twice as effective for 
caustic purification, 


- ++ and the only adsorbent 
that also functions as a 
superior filter aid 


The advantages of SOLKA-FLOC as a 
fast, safe filter aid for makers of caus- 
tic soda, industrial metals, pharma- 
ceuticals, and many other things, 
include . . . economical volume of 
clarified filtrate . . . adsorption of im- 
purities .. , stable pre-coat . . . no 


370 


“bleeding” of filter aid . . . no loss of 
cake due to pressure drop...no abra- 
sion of pumps or valves... very little 
retention of filtrate in filter cakes. 
SOLKA-FLOC comes in a wide range 
of grades for your specific needs, For 
samples and more information, write 
Dept. DF-10, our Boston office. A 
representative will gladly call. 


*Sold in Canada by Brown Forest Products 
Led., Montreal, Que. (Alpha-Flog¢) 


BROWN 1g 


COMPANY 
General Sales Office: 
150 Causeway Street, Boston 14, Mass. 


Mills; 
Berlin and Gorham, N. H.; Corvallis, Ore, 





NAMES . . 


technical director at Battelle 
Institute, Columbus, Ohio. 


Elmer K. Stilbert has been pro- 
moted to staff manager of 
coating materials for Dow 
Chemical’s plastics depart- 
ment. He’ll be responsible for 
long-range planning for coat- 
ing materials. 


Emo D. Porro 

Thermo Materials, Inc., a new 
California firm specializing in 
the development and _ produc- 
tion of precision high tempera- 
ture industrial ceramics, has 
named Emo D., Porro as its ex- 
ecutive vice president and gen- 
eral manager. 

Porro, an original member of 
Stanford Research Institute, 
had served as engineering as- 
sistant to the director of the 
Institute until his resignation 
recently. 

The new firm is under the 
joint ownership of Gladding, 
McBean & Co., Provident Se- 
curities Co., and Frenchtown 
Porcelain Co. 


U. T. Greene, Cleveland, an ex- 
ecutive of Diamond Alkali Co., 
has been appointed director 
of the chemical and rubber di- 
vision, Business & Defense 
Services Administration, U.S. 
Dept. of Commerce. 


Robert H. Dhonau and Arthur 
R. McDermott have been 
added to the staff of the de- 
velopment and service depart- 
ment of Emery Industries, 
Inc. 


Donald A. M. Mackay has been 
appointed associate director 
of research of Evans Re- 
search & Development Corp. 
Mackay is a specialist in ap- 
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plying spectrophotometric 
and chromatographic tech- 
niques to preblem solving in 
chemical research. 


Leonard Scribner has returned 
to Fansteel Metallurgical 
Corp. as assistant manager of 
the metals and chemicals di- 
vision. For a short time, he 
had been associated with 
Crane Co. 


Deane O. Hubbard has been 
named a specialist in chlorine 
plant design for the H. K. 
Ferguson Co., Cleveland. 


Robert W. Laundrie has been \ i HILCO 
appointed chief process chem- b= pr 
ist in charge of process engi- ~ 4 OIL RECLAIMER 
neering for General Tire & sag purifies vacuum pump oil by con- 
Rubber Co. Louis E. Gres- ) tinuous recirculation, either on a 


singh has been named process full-flow or by-pass basis, or in- 
engineer. termittently on a batch basis, de- 

pending upon the requirements 
and physical layout of your plant. 


Norman Ernstein has joined the 
staff of B. F. Goodrich Co.’s 
research center, Brecksville, 
Ohio, as a chemical engineer OIL RECLAIMER 
in the high pressure labora- 


oo. HILCO OIL RECLAIMER SYSTEMS cre 


Yoonsik Lee of Taegue, Korea, 


has joined the research de- the finest available for VACUUM PUMP users 


partment of Commercial Sol- 
vents Corp., at the firm’s A simple, economical and efficient method of restoring contaminated 


Terre Haute, Ind., research lubricating and sealing oil to the full value of new oil. HILCO Oil 
center. He received his chem- Reclaimers are used for the purification of vacuum pump oil in con- 
ical engineering degree from big : f f 
Tri-State College, Angola, junction with the manufacture of transformers, condensers, capaci- 
Ind. tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 

Ronald C. Vickery, London-born other products. A HILCO will produce and maintain oil free of all 
scientist, has been appointed solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 


head of the chemistry depart- ‘ $ , . 
mont of Horizons, atl + al store viscosity, dielectric strength and other specifications to new 


land industrial research or- oil value. 
ganization. 


Virgil Brown and Paul L. Nevil THERE IS A HILCO 
have been promoted to senior FOR EVERY OIL PUR- 
coordination technicians at IFICATION JOB. - - 
Humble Oil & Refining Co.’s AND EACH OFFERS 
Baytown, Tex., refinery. YOU * 


Alan A, Weinberg has joined Nese Features! 


Hooker Electrochemical’s 


plastics laboratory staff, re- TODAY! tails 
search and development de- WRITE For Complete De ae 
partment as research chemist. Ask For Bulletin R-! 
He’ll work in the polyester 


group. | THE HILLIARD @orzgoration 


— > — nye been mS 131 WEST FOURTH ST. ELMIRA, N.Y. 
cae Senay Sneee O IN CANADA: Upton-Bradeen-James Litd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
SOLAN LLL EELS SEER GS LOLITA EEE IES LEED BE SS 





the chemistry and chemical 
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new model 
continuous centrifugal 


EASILY ADJUSTED for 
maximum throughput... 
quality of filtrate and cake 


You can quickly adjust Maxi-Flex for percentage of solids, cake 
resistance and mother liquor viscosity. You can easily vary the 
centrifugal force field and length of time solids and liquid are 
under centrifugal force. And you can even adjust for dryness 
of cake and clarity of filtrate as well as best discharge rates. 


Adjust for all these factors by simply turning a handwheel on 
the Vari-Beach drive . . . or by rotating four Vari-Pool orifice 
plates . . . or by making a 20-minute alteration to vary the 
centrifugal force. In fact, Maxi-Flex is the only continuous 
centrifugal of this large capacity to develop 2000 times gravity. 


Yes, it’s the adjustability that enables Maxi-Flex to give more 
speed and efficiency to your present separations. Maxi-Flex 
also adapts easily to changes in material characteristics, and to 
entirely new and different materials. 


FREE BULLETIN 


MAIL COUPON 


NAMES ... 


engineering research depart- 
ment at Armour Research 
Foundation of Illinois Insti- 
tute of Technology, Chicago. 


William E. Hanford, a graduate 
of the Philadelphia College of 
Pharmacy and Science and di- 
rector of research for the 
M. W. Kellogg Co., was pre- 
sented with an honorary de- 
gree of Doctor of Science at 
his alma mater’s 135th com- 
mencement exercises. 


Stuart Nussbaum has been se- 
lected as a member of the 
staff of the Tonawanda, N. Y., 
laboratories of Linde Air 
Products Co. 


Kyle W. Charlton has been pro- 
moted to operating supervisor 
in Mobay Chemical’s poly- 
ester department, in New 
Martinsville, W. Va. 


Robert Grandpre, of Springfield, 
Mass., has been appointed to 
the technical service depart- 
ment of Shawinigan Resins 
Corp. 


Vernon D. Wallingford has been 
appointed to the new post of 
senior scientist in Mallin- 
ckrodt Chemical’s technical 
division. Albert Q. Butler has 
been named manager of the 
division. 


Paul N. Cheremisinoff has been 
appointed manager of the 
Paterson, N. J., plant of the 
Alsynite Co. of America. 
Previously, he had served in 
a similar capacity with Jo- 
seph Turner & Co. 


. E. Gewin has been appointed 
district manager of the Chi- 
cago office of Bristol Co., 
Waterbury, Conn. Walter Mes- 
sner will succeed Gewin in his 
former post as manager of the 
St. Louis office. 


. S. Senator John F. Kennedy 


received one of six honorary 
doctor of science degrees con- 
ferred by Lowell Technologi- 
cal Institute on September 27, 
at a special convocation in ob- 
servance of the Perkin Cen- 
tennial. 


Tolhuret CENTRIFUGALS 0 Send free bulletin on Maxi-Flex Continuous 
Centrifugal. 
C Have « representative call. 





A DIVISION OF 


American Machine and Metals, Ine. NAME ANS TITLE 


DEPT. CET-1056, EAST MOLINE, ILLINOIS COMPANY 


ge Be Richard D. Dunlop has been 
named executive assistant for 











Specialists in liquid-solids separation —— isan 
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manufacturing for Monsanto 
Chemical in St. Louis, Mo. 
Formerly, Dunlop had been 
assistant general manager of 
the firm’s plastics division—a 
post he had held since 1954. 


Delbert J. Massey has been ap- 
pointed a project specialist in 
the development department 
of Monsanto Chemical Co.’s 
organic chemical division in 
St. Louis. 


George Basil Blonsky has been 
appointed project engineer by 
F. H. McGraw & Co. for a 
$25 million fertilizer plant 
which the firm is building in 
Korea. He’ll operate from 
headquarters in New York 
City. 


Edward M. Laczynski has 
joined Michigan Chemical 
Corp.’s research staff. Most 
recently, he had been associ- 
ated with Union Carbide Nu- 
clear Co., Bishop, Calif. 


James Dillon, a vice president 
of National Starch Products 
since 1954, has been elected 
a member of the board of di- 
rectors. Dillon is in charge 
of the firm’s synthetic resin 
division. 


Henri Dopchie and Jacques 
Planquart, two of the key 
members of Belgium’s top- 
level atomic energy team, are 
now associated temporarily 
with the staff of Nuclear De- 
velopment Corp. of America. 


Edward Abrams has joined the 
staff of National Cylinder 
Gas Co.’s chemical preserva- 

_ tive department. Abrams will 
head up the research and 
other scientific aspects of the 
section’s activities. 


Manuel N. Fineman has been 
appointed technical director 
for Puritan Chemical Co. 
He’ll take charge of the ex- 
pansion of the firm’s techni- 
cal research and development 
program as well as the main- 
tenance of the standardiza- 
tion and control program. 


L. Marshall Welch has been ap- 


@eeeeeeoeeeoeeeeee MAIL COUPON TODAY 








Eliminates 997 of heel 


Niagara Pressure Leaf Filters with new scavenger leaves 
eliminate unfiltered liquid heel left in the filter tank to 
1% or less. Accordingly, no heel need be held for the 


next cycle. Two scavenger leaves retract from the tank 


with the leaf carriage swing down into a vertical po- 
sition for easy cake removal . . . out of the way of cake 


that drops from the main leaves. 


CUT DOWNTIME — To remove cake from the main and 
scavenger leaves, the operator simply shakes or taps them; cake 
falls into a hopper. For the great majority of applications, the 
all-metal leaves require no fabric covers. One man can drain, 
open, clean, fill and precoat in minutes ... not hours. Sharply 
cutting downtime this way——plus greater flow rates — can 
easily increase your filtration efficiency as much as 400% over 


cloth-covered presses. 


Niagara FILTERS 


A DIVISION OF 


American Machine and Metals, Inc 
Dept. CE-1056 EAST MOLINE, ILLINOIS 
In Europe: Niagara Filters, Europe, Post Box 1109, Amsterdam-C, Holland 





C) Send free Catalog NC-1-53. (] Have representative call. 
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SPECIALISTS IN LIQUID-SOLIDS SEPARATION 


pointed director of research 
of the Petro-Tex Chemical 
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Helicoid Gages 


LONG LIFE: 


HELICOID Gages are pressure instruments 
of extreme precision and long, trouble-free 
service with minimum maintenance, Have 
no gear teeth to wear out. 


SUSTAINED ACCURACY: 


HELICOID Gages have many unique and 
exclusive features which result in the high- 
est degree of gage accuracy. Tubes, for 
instance, will withstand hundreds of thou- 
sands of pressure pulsations and will not 
stretch, leak or crack. 


JOB-DESIGNED: 


HELICOID Bourdon tubes are made from 
seamless tubing of alloy steel, K Monel, 
stainless steel or phosphor bronze. Each 
is designed to give best service under spe- 
cific conditions. Available in complete line 
of cases for wall or stem mounting. 


Send for catalog 


CO = Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


Helicoid Chemical gage 





929-E Connecticut Avenue + Bridgeport 2, Connecticut 





NAMES 


Corp., with headquarters in 
the firm’s Houston, Tex., lab- 
oratories. 


Morris Jalazo has joined Pitts- 
burgh Coke & Chemical as a 
project engineer in the de- 
sign and estimating section 
of the engineering depart- 
ment, chemical divisions. 


Earl F. Harris has been elected 
president of the Rodney Hunt 
Machine Co., Orange, Mass. 
Carl C. Harris, president 
since 1938, will continue to 
serve the company as chair- 
man of the board. 


Philip Freneau has been ap- 
pointed to the newly created 
position of chief engineer of 
the manufacturing division 
of Southwestern Eng. Co., 
Los Angeles, Calif. 


Charles L. Persyn has been 
moved into the job of super- 
intendent of reforming and 
cracking for Tidewater Oil 
Co., at the Avon, Calif., re- 
finery. Howard L. Benson has 
taken over Persyn’s former 
job as superintendent of 
treating and lube oil manu- 
facturing. 


W. E. Kelley, president, Walter 
Kidde Nuclear Laboratories, 
has been elected a director of 
Walter Kidde Constructors, 
Inc. 


Robert 8S. MacCormack has been 
named an assistant professor 
in the department of chemis- 
try and chemical engineering 
at Stevens Institute of Tech- 
nology. 


Richard Hatfield with South- 
west Research Institute in 
San Antonio for the past 
seven years, has joined Texas 
Butadiene & Chemical as 
group leader in the manufac- 
turing, research and control 
laboratory. 


Carl B. Yoder has been ap- 
pointed senior engineer in the 
mechanical engineering de- 
partment of U. S. Testing Co., 
Hoboken, N. J. 


Domenic A. DiTirro has been 
named manager of research 
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and development for Valvair 
Corp., Akron, Ohio. He’ll di- 
rect new product design, de- 
velopment and testing and 
will supervise the newly es- 
tablished research and de- 
velopment department. 


William J. Ryan and Morris L. 
Rosenfeldt have been ap- 
pointed vice-presidents of 
Water Service Laboratories, 
Inc., chemical engineers and 
specialists in water treat- 
ment. 


Karl G. Davis and Robert DiNa- 
poli have been appointed to 
the staff of the Tonawanda, 
N. Y., laboratories of Linde 
Air Products, division of 
Union Carbide & Carbon. 


Mary E. Murphy and John M. 
Rodakis have ioined Mon- 
santo Chemical’s_ technical 
staff in the Springfield, Mass., 
plastics division. 


Fdear Morgenezg and Robert 
Mendelson have ioined the di- 
vision’s research department 
in Texas City, Tex. 


Carl PD. Thomas has been ap- 
pointed supervisor of the 
maintenance engineering sec- 
tion of the engineering de- 
partment, chemical divisions, 
Pittsburgh Coke & Chemical 
Co. 


Rudolf H. Thielemann has been 
named chairman of Stanford 
Research Institute’s new de- 
partment of metallurgy, in 
Menlo Park, Calif. 


William F. Waldeck has been 
named to the newly created 
nost of technical director for 
Shea Chemical Corp., Jeffer- 
sonville, Ind. His job is to di- 
rect the development of new 
products and processes. 


Giacobbe, formerly 
plant metallurgist for Su- 
perior Tube Co., Norristown, 
Pa., has been appointed di- 
rector of the firm’s newly 
created nuclear products di- 
vision. 


John B. 


Eugene P. Whitlow, one of the 
nation’s experts in the field 
of refrigeration and air con- 
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General Tire & Rubber elects 


Pa nqborn 


Dust Control 


General Tire and Rubber Co., Akron, 
Ohio, was losing hundreds of pounds 
of carbon black every day. To control 
this valuable ingredient in the manu- 
facturing process, General Tire & 
Rubber installed five Pangborn Dust 
Collectors and gained three primary 
benefits. The firm maintains quality 
control in the manufacturing process 


ng 


CONTROLS 


for its plant 


by keeping ingredient quantities 
exact. In the winter the already- 
heated air can be returned two the 
plant and re-used after cleaning, 
resulting in high fuel savings. And 
finally—a tremendous cost advantage 
—Pangborn Dust Control permits 
salvage savings of approximately 
$75,000 a year! 


DUST 


CAST YOUR BALLOT 


Please send me more information on Pangborn 
Dust Control immediately. 


if you're interested in 


efficient, 


profitable 


plant operation, cast 


this 


“ballot” for addi- 


tional information on 
Pangborn Dust Control. 
Send to Pangborn Corp., 
2600 Pangborn Bivd., 





“Yes, Bob, this is the Pritchard 
filling we developed at the lab.” 


“You mean at Pritchard’s test lab in Kansas City, 
Dad?” 


“That's right. Remember I told you we make 
impartial teste on all known commercial filling now 
used in cooling towers as well as on many experi- 
mental types?’ 


“What do you test them for?” 


“We run them under actual operating conditions to 
find out which filling works the best. This Pritchard 
filling we're looking at here, meets or exceeds the 
performance of any other type of filling.” 


376 


“Does that mean that Pritchard towers are better?” 


“Yes, it does, Bob. Because we are constantly testing 
and measuring cooling tower performance, Pritchard 
engineers are able to make continuing improvements 
in tower design and can offer their customers a better 
performing cooling tower.” 


“Pritchard sure makes a good cooling tower, don’t 


they, Dad?” 


J. F. PRITCHARD & CO. OF CALIFORNIA 
4625 Roanoke Parkway, Kansas City 12, Mo. 
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“Yes, Bob, 
this is the 
Pritchard 
filling 

we developed 
at the lab.” 


Pertormance Tests 
Prove Pritchard 
Cooling Tower 
Filling Superior! 


Performance studies conducted at 
Pritchard’s cooling tower test facili- 
ties, prove that Pritchard filling per- 
formance is equal or superior to any 
other commercial design now in use 
in cooling towers. 


Performance is not the only factor 
in Pritchard filling design. It is con- 
servatively sized for years longer 
service, Pritchard filling is sturdy, 
permanently positioned, not easily 
damaged by high winds, ice loads 
or other operating conditions—yet 
is readily removable. Made of Clear 


All Heart redwood. 


Pritchard filling—superior by test 
— is just one more reason to choose 
Pritchard Cooling Towers! 


GET ALL THE FACTS! 


Send today for free Pritchard Cool- 
ing Tower brochure on your com- 
pany letterhead. 


/NOUSTAI' § PARTHER LOR PROGALES 


TA Pritchard «co. 


OF CALIFORNIA 


Pisse| 


Dept. 549, 4625 Roanoke Parkway 
Kansas City 12, Mo. 








| 
5 A OIVISION OF J F PRITCHARD &@ CO. 


NAMES... 


ditioning, has joined South- 
west Research Institute’s de- 
partment of chemistry and 
chemical engineering as 
senior physical chemist. 


Sinclair Refining Co.’s manufac- 
turing department has been 
reorganized into five new op- 
erating divisions with R. E. 
Howe, supervising process- 
ing; J. E. Bell, engineering 
and maintenance; G. F. Kuhn, 
refinery production; K. A. 
Beach, asphalt and chemi- 
cals; and A. D. Hill, lube oil 
production. 


Richard W. Davis, chemist, and 
Fred Davenport, chemical 
engineer, have been added to 
the technical staff of Stauffer 
Chemical’s Richmond, Calif., 
plant. 


Thomas Baron and F. M. Me- 
Millan, have been named 
heads of the chemical engi- 
neering and polymer-chemi- 
cals departments, respec- 
tively, at Shell Development’s 
Emeryville research center, 
Emeryville, Calif. 


OBITUARIES 


Earl L. Modesitt, 68, retired 
mining and oil executive, 
died July 19 at his Denver 
residence. Modesitt pioneered 
in the recovery of potash 
from the brine lakes in north- 
western Nebraska in 1910-21. 
He had been president of 
Texas Potash and Union 
Potash & Chemical—both of 
which later merged with In- 
ternational Minerals & Chem- 
icals. 


Harold A. Sweet, director of the 
industrial division of Refined 
Products Corp., Lyndhurst, 
N. J., died after a brief illness. 
Before his association with 
Refined Products, he had 
served 34 years with General 
Dyestuff Corp., division of 
General] Aniline & Film. 


Madison L. Marshall, 50, died in 
Decatur, Ala., following a 
heart attack. Marshall had 
been a group leader of the 
applied phvsical chemistry 
group in Chemstrand’s re- 
search and development de- 


NITROMETHANS 
| CHsNO: 


NITROETHANES 
' CHeCraNoe 


1-NITROPROPANE 
| GHaCHacHsaNOa 


2-NITROPROPANE 
| CHaGHNOscH> 


\ e PRIMARY AMINES 
CHsCHNHeCHs 


NITROHYDROXY COMPOUNDS 


CHsOHC(CeHe)NOsCH2OH 


ey AMINOHYDROXY COMPOUNDS 
CHsCiCHs)NHsCHs0OH 


ALKYL NITRONIC ACIDS 


CH»CHsCHONOH 


DIAMINES 


(CH s)eCNHaCHaNHCeolts 


HYDROXYLAMINE SALTS 


NHsOH + HeSOs 


CHLORONITROPARAFFINS 


CH sCHeCHICl)NOs 


Learn how the NP’s may be of help 
in improving your present 
product or in creating new products. 


write: 
COMMERCIAL 
SOLVENTS Corp 


260 MADISON AVE. 
NEW YORK 16, WN. Y. 





COOLING TOWERS sd GAS & AIM TREATING EQUIPMENT 
REPRESENTATIVES 1M PRINCIPAL CITIES FROM COAGT TO COAST 


partment. Branches in principal cities 
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for prompt service and delivery on 
INDUSTRIAL WIRE CLOTH 


with mesh openings 


in 9 weaves 

in any metal or alloy 
in bulk or 
fabricated parts 


The Cambridge 
Wire Cloth Co. 


Dept. G * Cambridge 10, Md. 


— 


1M PRINCIPAL INDUSTRIAL CITIES 


LET US FILL your next 
order for wire cloth in any 
mesh or weave, Call your 
Cambridge Field Engineer— 
he’s listed under ‘Wire 
Cloth” in your classified 
telephone book. OR, 
WRITE DIRECT for 
FREE 80-PAGE CATA- 
LOG and stock list giving 
full range of wire cloth 
available, Describes fabri- 
cation facilities and gives 
useful metallurgical data. 





Letters: 





Crossflow vs. Counterflow 
Sir: 

The 32-page feature report on 
“Liquid-Gas Contacting” in your 
August issue (pp. 175-206) is a 
formidable presentation of a 
complex phenomenon. 

But before someone gets too 
far off base, I believe your read- 
ers would appreciate one correc- 
tion and a bit of elaboration 
with reference to the fifth para- 
graph in the second column of 
p. 195, in the section on water- 
cooling towers. 

This paragraph states: “The 
crossflow design, generally re- 
ferred to as Double-Flow 
provides a longer air travel than 
with the conventional counter- 
flow models,” 

To the contrary, the conven- 
tional counterflow design, with 
water falling downward and air 
movement substantially upward, 
limits the air travel only by the 
height of structure. In the 
crossflow design, with water 
falling downward and air travel- 
ing substantially horizontally, 
air travel is limited by thermo- 
dynamic design considerations 
to a distance of 18-24 ft. for 
commercial applications. 

RAYMOND C, KELLY 
Cooling Tower Institute 
Palo Alto, Calif. 


Pro: Standard Deviation 


Sir: 

Dale Davis’ nomograph on p. 
206 of your April 1956 issue is 
for average deviation, despite 
its name. Average deviation is 
an increasingly obsolete term in 
modern statistics. The standard 
deviation is a distinctly different 
and far more useful statistical 
tool. For example, see Chem. 
Eng., March 1956, p. 166. 

F. B. ODASZ 
Husky Oil Co. 
Cody, Wyo. 


Sir: 

The nomograph in question is 
actually for the standard and 
not the average deviation. It’s 
really what Dean and Dixon 
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Pro & Con 


«_ Sa 





(Anal. Chem., 23, 636, 1951) 
call the estimated standard 
deviation, which is close to the 
true standard deviation. In this 
Marple of MIT seems to agree 
(Chem. Anal., 43, No. 3, 83, 
1954). 

Incidentally, we’ve had more 
requests for reprints of this 
chart than for reproductions of 
any other nomograph published 
in recent years. 

DALE §S. DAvis 
University of Alabama 
Tuscaloosa, Ala. 


FOR PLANNED EFFICIENCY 


LET ALVEY ENGINEER YOUR 
CONYEYOR INSTALLATION 


“Know-how” is knowledge gained from every job... to 
help do the job better every time. There's no substitute 
for this practical experience... particularly when it comes 
to planning your in-plant transportation. 








ALVEY Conveyor Engineers have tackled problems very 
similar to your own...in many different industries, Let them 
show you how efficient a knowingly engineered conveyor 
system can be. 




















Every time 
to its cost. 





a product, you odd 
ing the value. 


you MANhandle 
_. without increas 





as ‘ $0, f fit’ bes 
Still vs. Column So, y= cert convey your products. 
Sir: 


I would like to call your at- 
tention to an editorial error on 
p. 180 of my recent feature re- 
port on “Liquid-Gas Contacting” ae —_$_——— = 
(Aug. 1956, pp. 175-206). Fiage 3 


The familiar and widely used ALVEY CONVEYOR MANUFACTURING COMPANY 


modified Othmer still (see cut) 9343 Olive Street Road «+ St. Lovis 24, Missouri 
should have been shown in the Branch Offices in Principal Cities 
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MIXING PROBLEMS 


OLVED Hi 


AMERICAN 


clusive AMERICAN Plus> features 


these exclusive features 

are yours af no extra cost 
when you invest in American. 
Write, phone or wire for 
complete details foday. 


Representatives in Major U.S. Cities 
Fe 4 i! 
aoe WRITE TODAY FOR YOUR 


Me 
FREE caraoc ey 
~~ 


AMERICAN 





PRO AND CON . 


illustration, rather than the so- 
called “Othmer Column.” Sim- 
ilarly, the reference in the text 
directly below the illustration, on 
the same page, should have re- 
ferred to the still. 

I believe it is important to cor- 
rect this error, because the 
Othmer still remains the most 
simple, and in terms of usage, 
possibly the most important, 
technique for obtaining vapor- 
liquid equilibria data for prac- 
tical design purposes. 

RAYMOND E. VENER 
Catalytic Construction Co. 
Philadelphia, Pa. 


Pro: Break for Filekeepers 
Sir: 

I clip a good majority of 
articles appearing in CE and 
keep them in my personal files. 
This is hard to do when one 
article is concluded on one side 
of a page and a second article 
started on the reverse side. My 
suggestion would be to space 
articles with advertising and 
give us filekeepers a break. 

One other point. I find the 
Plant Notebook very informative 
and useful. The only trouble is 
finding this valuable informa- 
tion when required. I clip the 
Plant Notebook section as a 
whole, but it can’t be filed or 
subdivided for quick reference. 
The valuable part of such ma- 
terial is to be able to take ad- 
vantage of other people’s experi- 
ence. The present setup doesn’t 
allow me to do this to best ad- 
vantage. 

I would suggest that all Plant 
Notebook items dealing with 
similar or related topics be put 
on one page, so that they can 
be clipped and filed and thus be 
available at a moment’s notice. 

DENNIS G. ROBERTS 
C. F. Braun & Co. 
Alhambra, Calif. 
> We don't mind at all when u 
reader calle our attention to the 
fileability problem. In fact, we con- 
sider it highly complimentary that 
our readers want to preserve our 
articles for future reference. 

Several years ago the problem 
reached such proportions that we 
completely redesigned the makeup 
of the magazine to achieve mazi- 
mum fileability. These changes 
went into effect in January 1954. 
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For the past 34 months, all de- 
partmental material has been 100% 
fileable. The only exceptions are 
the departments with no particular 
permanent file value—Personals, 
Letters, Books and Firms. 

On feature articles and reports, 
here are some significant statistics 
on fileability, reported as percent 
of total articles which could be 
filed as a unit without interfering 
with any other articles: 


1953 22.7% 
1954 62.4% oe 
1955 12.2% \\ \W/ 4 


1956 (8 mo.) 74.5% sg 
Makeup of Plant Notebook pages - 
devoted to single subjects is a ; 
worthwhile ideal but would be ex- ; 


tremely difficult—if not impossible rs 
-—to achieve. Plant Notebook clip- (/7 Vhs — 
vers can solve this problem indi- ~ 
a 
— a 





vidually by clipping apart the un- 
related items appearing on the 
same page and pasting up their 
own Plant Notebook in scrapbook 
style. 

Incidentally, our many Plant 
Notebook readers will be happy to 
learn that Editor Ted Olive has 
begun work on a book which will 
incorporate some 850 of the most 
valuable Plant Notebook items 
which have appeared over the past 
25 years. It will be thoroughly in- 
dexed and cross-referenced.—Ep. 








Pro: Vapor Compression 
Sir: 

We have just completed read- 
ing your 64-page report on Com- 


pression in the June issue of 
Chemical Engineering (pp. 175- ew Ca a oO 
238). This is an excellent report, See 


and we would like to extend our 
appreciation to you for the com- ... for distribution to all process industries, 


pilation of this valuable in- and research and developmental organiza- 
formation. tions, points out exclusive, money-saving, and 
Although we have been in- time-saving improvements in basic design 
vestigating compression of water and construction of American's new line of 
vapor in some detail, we have spiral blenders. Exact specifications in light, 
pen taped . rusting os medium and heavy duty blenders offered, 
plus information on special order design and 


be of benefit to us. : : 
Our particular interest was in service. Write for your free copy today. 


the field of vapor-compression 

evaporation as related to indus- 

trial processes. We were a little 

daaniad that more wasn’t WRITE FOR 

said on this phase, although we YOUR 

realize your article was on com- 

pressors, not evaporators. FR a4 
Recent advances in compressor 

design, coupled with advances COPY 

in entrainment-separating de- 

vices, have placed a new light on TODAY 

vapor-compression evaporation. 

A number of large installations 
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“PERDOX” Chases the Coffee 
Culprit from Plastic Ware 


Increased use of plastic ware in 
homes and restaurants has intensi- 
fied the search for an effective clean- 
er—one that will remove stubborn 
stains without damage to the plas- 
tic surface. 

Du Pont has the answer to this 
problem in the form of “Perdox” 
sodium borate perhydrate. As the 
active ingredient in the new dip- 
type cleaning compounds on the 
market, “Perdox” makes for easy 


removal of coffee and tea stains 
the worst offenders on plastic ware. 
Alkaline compounds containing 
“Perdox” do not discolor the plas- 
tic, affect the surface, or lose their 
stain-removing ability in the pres- 
ence of organic matter. 

Stain-removers containing “Per- 
dox” have cleaned up trouble for 
both the kitchen supervisor and the 
homemaker. 

For more information about 
“Perdox” and its many applica- 
tions, check the coupon. 


Tetrahydrofuran—Intermediate 
and Powerful Solvent 
Best known for its high solvent 


acetylide and other reduction re- 
actions. Its ether structure, stabil- 
ity, low boiling point and solvent 
capacity point to a promising fu- 
ture for THF in both fields. 

Tetrahydrofuran has an unusu- 
ally high solvent action for the high 
molecular weight polyvinyl chlo- 
rides. Now, with THF as the ac 
tive solvent, these hard-to-dissolve 
vinyl polymers can be considered 
and used as “solution resins” to 
produce improved top-coatings for 
supported fabrics and plastic sheet- 
ing, more durable protective coat- 
ings, and stronger films. 


A colorless liquid, THF is read- 
ily miscible with water, ketones and 
most of the common organic sol- 
vents. Mixing with THF frequent- 
ly improves the solvent power of 
weaker solvents. For example, at 
room temperatures dimethy! form- 
amide dissolves less H.C cn 
than 5% of one of ";:"“""; 
the higher molecular 
weight polyvinyl 
chlorides and THF 0 
about 17%; yet a 
mixture of 65% THF and 35% 
DMF will dissolve about 24% of 
that same polyvinyl! chloride to 
yield a solution of low viscosity. 
Solvent power can, of course, be in- 
creased by raising the temperature, 
and solutions of PVC in THF show 
little or no tendency to gel on stor 
age. 

Check the coupon for more in- 
formation about this powerful sol- 
vent—its uses, applications and 
properties. 


Speed Reactions, Improve 
Yields with Sodium Dispersions 


Microscopic particles of sodium 
dispersed in an inert medium offer 
definite advantages over bulk sodi- 
um in many reactions. Yields are 
better, reactions faster—frequently 
at lower temperatures. 

Sodium dispersions were first de- 
veloped by Du Pont* and are par- 
ticularly useful in systems where 
sodium is insoluble. In such cases, 
reaction time is a function of the sur- 


face area of the sodium, and in dis- 
persion form, the total surface area 
exposed is extremely large. Finely 
divided sodium dispersed in various 
media gives excellent reaction rates 
and yields in sodium-organic reac- 
tions, and makes possible many re- 
actions which cannot be carried out 
with the solid or molten metal. 
Find out more about sodium dis- 
persions by checking the coupon. 
*U.S.P. 2394608—Applicd for 1944 


Try “ELVACET” 
for Low-Cost Coatings 


This versatile, low-cost resin can 
help solve many coating problems 
on a wide variety of surfaces. 


power, tetrahydrofuran also has Os Be ties 
large scale uses as a chemical in- 2526 Nemours Bldg., Wilmington, Del 
termediate. A wide variety of re- 
actions indicate the versatility of 
tetrahydrofuran, for example: 
Oxidation “ succinic acid 
Chlorination 2,3-dichlorotetrahydrofuran 
Hydrochlorination 4-chlorobutanol 
Acylation esters of 1-4 butanediol 
In addition, THF is used in ex- 
traction and as a solvent medium, 
particularly for Grignard, sodium 


Please send me literature and informa a 


(CE.-10) BETTER THINGS FOR BETTER LIVING 
+» » THROUGH CHEMISTRY 


tion on: 


[] Sedium 

Name 
Title 
Firm 


Address 


[ “Perdox” sodium borate perhydrate 
[ Tetrahydrofuran 
| Formaldehyde 


“Elvacet” polyvinyl acetate 


a i ik tiie “tats lie eee ces 
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“Elvacet” polyvinyl acetate coat 
ings—either clear or pigmented 
on paper, cloth, wall and floor cov- 
erings are easily applied and air 
dried. Coatings adhere well . . . are 
stable to light and oxidation . 
are asphalt-resistant, and are not 
affected by aliphatic hydrocarbons, 
vegetable oils or animal fats. 
“Elvacet” coatings will add 
greaseproofness and increase the 
abrasion resistance of paper and 
paperboard products... aid in 
eliminating odor pick-up from pa- 
perboard to contents... can be 
used as a base primer coat on fab 
rics for subsequent resin coatings 
. can be used as a pigmented 
base coat for oilcloth, wall cover- 
ings and floor coverings. 
“Elvacet” is an easy-to-handle, 
high solids content, water emul- 
sion. It does not require the use of 
expengfve—and sometimes toxic or 
inflammable solvents ... can be 
used “as is” or readily diluted, 
thickened, plasticized or otherwise 
compounded to give special prop- 
erties. Excellent films are produced 
by evaporation of water. 
The coupon below will bring you 
full information on “Elvacet’’. 


Formaldehyde— 

A Reactive Organic Chemical 
Formaldehyde reacts with a wide 
variety of organic and inorganic 
compounds to make many interest- 
ing and useful derivatives. It takes 
part in many reduction, addition, 


=— 


= 
© 


yon 


condensation, and polymerization 
reactions. Its methylene (—CH,~ ) 
group functions as a “chemical but- 





ton” to link similar or dissimilar 
molecules. 

High purity 50% and 37% for 
maldehyde is available at low cost. 
Check coupon for information. 
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of vapor-compression evapora- 
tion equipment have been suc- 
cessfully completed which de- 
velop fuel economies unheard of 
in single-effect and multiple- 
effect evaporation practice. We 
would like to suggest that you 
consider the development of an 
article dealing with this rela- 
tively new industrial tool. 

We were most interested in 
the section by Messrs. Bruce and 
Schubert which indicated that 
rotary-lobe compressors were 
available in sizes up to 50,000 
cfm. and pressures up to 30 psig. 
This is above the range which 
we have been able to locate, and 
we would be most interested in 
knowing who manufactures this 
equipment. 

M. P. GOODEN 
American Viscose Corp. 
Front Royal, Va. 


© Re vanor compression: We have 
been exploring the possibility of an 
article on vapor-compression evano 
pation, Mr. Gooden’s remarks about 
successful large installations leads 
ua to believe that such an article 
would be timely and useful. 

Re rotary-lobe COMPpPressors The 
statement in the article waa not 
meant to imply that there is an in- 
dividual machine capable of deliv 
ering 50,000 cfm. at 39 psig., but 
rather that 50.000 cfm. is the mavi- 
mum volume for any give n machine 

ow made and that 30 psig. ia the 
maximum pressure for any given 


machine now made Ep. 


It Ain’t Necessarily So 
Sir: 

Regarding Mr. Strelzoff’s ar- 
ticle on nitric acid processes 
(May 1956, pp. 170-4), I con- 
sider it a very good article and 
feel that it covers the field very 
well. 

Only one small item appears 
to need a little clarification. That 
is the fact that “complete power 
recovery plants” may not neces- 
sarily lead to lower operating 
costs, because the cost of pre- 
paring the feedwater may be 
greater than the equivalent elec- 
tricity. Obviously, any steam 
put into the expander is going to 
be lost and, as a result, there 
must be 100% makeup. This can 
be expensive, 

D. M. CARR 
Chemical & Industrial Corp 
Cincinnati, Ohio 
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8, Leading mfrs. of 
a MIXING AND 


GRINDING EQUIPMENT 


for over 90 years 


© 1 pint to 150 


gal. sizes 


F41L-10 Gal. Double Arm Kneader with two speed brake 
motor, Jackgted trough and mator operated lift options. 


© 4'/, x10, 6% 
4, 9424, 12 
x30, 14% 32, 
16x40" sizes. 


#521(-14" 2 32" High 
Speed Three Roller Mill. Hydraulic ad- 
jusiment and pressure recording gauges 


optional. 


30C-50 Gal. Heavy Duty Change Can Mixer, 
Adjustable outer scraper, cover with charg- 
ing port, and gates on cans optional, 


© 8, 16, 20, 50 and 
60 gal. sizes 


4 130H~250 Gal. Change 
Tank Mixer with hydraulic 
raising and lowering and 
variable speed motor. Var 
ious type stirrers and 
high speed impellers op 


tional, 


© 60,150 and 
250 gal. sizes, 


#IWEL-—1 Gal. Double Planetary type 
Change Con Mixer with shearing action 
stirrers, and variable speed reversing 
type motor, jacketed cans and 
portable trucks for cans optional 


© 1,2,3,4, 6, 15, 25, 50, 65, 
85, 110 and 150 gal. sizes. 


Write for complete information on these or other 


types of (® equipment. 


CHARLES ROSS & SON 
COMPANY, INC. 


152 Classon Ave., Brooklyn 5, N. Y. 





Meet Your 





of 
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& 


when these hands are old and wea 


4 


Elmer L. Gaden, Jr. 


will still FOAMS IN CHEMICAL 


TECHNOLOGY. PAGE 171 


sound Elmer Gaden, associate pro- 


fessor of chemical engineering 
at Columbia University, New 
A if} ® York, is a specialist on indus- 
;' Uy) ACE RIVICLOR trial biochemistry and micro- 
Corrosion-resistant plastic piping biology, with the emphasis on 
fermentation. Readers will re- 
Rivicior, newest of all rigid plastic pipe, heads the list for call his particularly lucid Fer- 
resistance to chemicals and excellent aging characteristics . . . mentation Report in our April 
plus high strength, toughness and easy workability. 1956 issue. But his interests go 

beyond the primary fermenta- 
Riviclor is unplasticized polyvinyl chloride, specially formulated tion process, including such 

; for process piping. Non-toxic, non-flammable, excellent matters as sterilization, radia- 

: insulating properties. Only half weight of aluminum. Never tion sterilization, and the sepa- 
Approved needs painting. Smooth inner surfaces give you high flow ration and isolation of biochem- 


U. i » . . 
a rates with low loss of head. ical materials. We have his 


Drinking Use Riviclor for all in-plant piping of mild or strong promise that in a few months 
— corrosives at normal temperatures . . . for liquid lines where he will supplement the Fermen- 
“sweating” or corrosive vapors are problems . . . for tation Report with another on 
underground piping. Pipe, fittings, diaphragm separation and purification pro- 

valves from 2” to 2” cedures. 
é , Gaden’s education was in the 
Ask for Technical Bulletin CE-56. schools and colleges of greater 
New York. He started under- 
graduate work at _ Brooklyn 
acs BASES MISCELLANEOUS Mia Poly, finished work for his BS 
hentia, Ethyl Alcohol Tetrachloride $ in ChE at Columbia in 1943. 
fasts 50% itydroxide 28% S Methyl Ethyl Plating Solutions $ After receiving a reserve com- 
Chromic 25% Sodium Ketone Photographic mission in the Navy he took 
oo Hydroxide 50% S| Gasoline Solutions s radar and electronics training 
Hydreflverte —— — a KEY: $—Satistactory at Bowdoin and MIT, then 
50% t = or served as radar officer with the 
Chloride Sot. $ Vegetable Oil L Limited to Pacific Flee ‘ollowi a f 
Nitric 20% s Ferric Chloride $ Phenol 10% certain acific Fleet. Fo owing the wal 
Sulphuric 50% $ Sodium Hypo- Chlorine 5% applications he returned to Columbia, receiv- 
Sulphuric 98% $ chlorite 5% S|} Alum U—Unsvitable ing his MS in 1947 and his PhD 
in 1949. After a year with Chas. 
Pfizer & Co. in the bio-engineer- 
ing group he returned to Colum- 
& 2 bia as assistant professor in 
processing equipment of rubber and plastics 1949, and was appointed asso- 
ciate professor in 1954. At 


AMERICAN HARD RUBBER COMPANY Columbia he has organized a 


program of courses and research 
93 WORTH STREET - NEW YORK 13, N. Y. in biochemical engineering, and 


Yruunuvaeec 
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is director of Columbia’s radia- 
tion sterilization studies. 

A member of the AIChE, ACS 
and Society of American Bac- 
teriologists, Gaden is on the 
ACS’s advisory board for the 
Fermentation subdivision. He is 
also on AIChE’s program com- 
mittee. 

After hours Gaden’s excess 
energy—of which he has plenty! 

-is absorbed in rebuilding an 
old house, personally doing the 
plumbing, heating, wiring, cabi- 
net work, and even building 
some furniture. This has been 
his main relaxation since 1949 
but he still finds time for an- 
other totally different hobby 
the study of history and political 
science, particularly military 
history. In this connection he 
collects data and material on 
weapons, aircraft and ships and 
is building a collection of scale 
models of both. 


Victor Kevorkian 


FOAMS IN CHEMICAL 
TECHNOLOGY. PAGE 171 


Victor Kevorkian, co-author 
with Elmer Gaden of our Foams 
Report, is presently a graduate 
student in chemical engineering 
at Columbia University, New 
York. He is completing the work 
for his doctorate, conducting re- 
search on the physical chemistry 
of foams and particularly on the 
engineering design aspects of 
the foam fractionation process 
discussed in the Report. 

Kevorkian’s undergraduate 
degrees (BA in 1953 and BS in 


AT SUB-ZERO TEMPERATURES 
Ace Panian . . . odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub- 
zero temp. Rigid pipe 44” to 2”. Bul. 351. 


LIFE-TIME 


Economical, universal protection 
against all alkalis, metallic salts, 
practically all inorganic acids, 
hydrochloric acid any strengt 
sulphuric to 50%, nitric to 
20%, phosphoric to 75%. 

Good to 160 deg. F.... 
sometimes higher. Soft 

rubber interlayer aids 

shock resistance, 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives, 
Mechanically simple, trouble-free. Bulle- 
tin CE-55, Larger Ace pumps available. 


e222 22 22eae 


& 


If you want life-time corrosion protec- 
tion for special parts needed in quantity 
. ++ we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements, Our facili- 
ties among world’s largest. Ask for 
recommendations, 


rf 


E processing equipment of rubber and plastics 








AMERICAN HARD RUBBER COMPANY 


ChE in 1954) came from Colum- 
93 WORTH STREET « NEW YORK 13, WN, Y, 


bia’s college and school of engi- 
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Keep "Down-Time” 
to a Minimum 


CHEMPRO 
TEFLON 
SEAL CAGES 


CHEMPRO 
TEFLON 
PACKINGS 


If you are pumping or processing 
highly corrosive liquids and slurries, 
the Chempro Teflont Packing-Seal 
Cage combination can drastically 
cut packing and shaft replacement, 
and keep your “down time” to a 
minimum. Pumping operations that 
formerly required daily repacking 
now operate continuously for months 
without repacking. 

CHEMPRO TEFLON RING 
PACKING provides a frictionless, 
positive seal impervious to chemical 
attack. Chempro Styles 101 and 201 
packing are available in ring sets, 
solid or split, to fit any pump or 
process equipment stuffing box. 

CHEMPRO TEFLON SEAL 
CAGES for lubricating or cooling 
stuffing box packing are machined 
in a single flexibie piece that snaps 
over the shaft, fitting snugly without 
vibration. They are non-scoring and 
corrosion-resistant, and last many 
times longer than metal lantern 
rings. 


Ordering Information 
Specify equipment make, model 
and size 

. Diameter of shaft 
Bore and depth of stuffing box 
. Number of rings, solid or split: 
Material to be handled 


THE ORIGINAL FABRICATORS OF 
TEFLON PACKINGS AND GASKETS’ 


t duPont Trademark 
CHEMICAL & POWER 
PRODUCTS, Inc 
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neering. He continued graduate 
work at Columbia, earning his 
MS in 1956. He will shortly 
have completed the requirements 
for a doctorate in engineering 
science. During his schooling he 
has gained practical experience 
via summer work for Du Pont’s 
Polychemicals Dept., at Belle, W. 
Va., and Esso Standard Oi! Co.’s 
technical service division, at 
Linden, N. J. Later this year 
he plans to join the staff of the 
process research division of 
Esso Research & Engineering 
Co, 

On the non-technical side, 
Kevorkian’s activities run to 
color photography and the col- 
lecting of jazz and classical rec- 
ords, coupled with an interest 
in hiking and other activities 
that take him out of doors. 


T. A. Kirkham 
MORE FRESH WATER VIA 
MEMBRANES. PAGE 185 


Oil and the propaganda of re- 
surgent nationalism are but two 
of the streams flowing in the 
Middle East and Africa these 
days. Also of prime importance 
is the stream of fresh water 
that has started to flow on a 
commercial scale from saline 
sources, 

You gain real perspective on 
this development when like T. A. 
Kirkham, you’ve wrestled with 
the problem on the spot. Here’s 
what he says following three 
trips to the region during the 
past three years: 

“... It is almost generally true 
that, wherever there is a need 
for fresh or demineralized 
water, the standard of living is 
low relative to that in the U.S. 

You get an idea how strenu- 
ous it must be to bring water 
to these backward areas from 


(Advertisement) 


New Ampco Stainless-Steel Centrifugal Pump 


New Line of 
Stainless-Steel 
Centrifugal Pumps 


The Ampco “Z” line of stainless centrifugal 
pumps has been announced by Ampco Metal, 
Inc., Milwaukee 46, Wisconsin 

Although these pumps will be carried as 
stock items, they incorporate features which 
until now, have been available only on spe 
cial order for custom-built models. 


A Series of Pumps 
The new “Z’’ line is a series of high-speed, 
closed-impeller pumps for handling clear 
liguids and fine slurries that are not corro 
sive to GR.316S5 : 

Pedestal assemblies are available for base 
mounted coupling connections. Close-cou 
pled connections fit NEMA standard pump 
motors 

Hydraulic range includes capacities to 600 
zpm, heads to 160 ft 


Range of Combinations 
Standard “Z’’-series Ampco pumps are eas 
ily adapted to the particular requirements of 
specific applications. Deviations can include 

(a) Choice of materials for impeller 

sleeve, rings, and pedestal 

(b) Choice of bearings sealed, replen 

ishable grease- or oil-lubricated, sin 
gle or double rows 

(c) Choice of mechanical seals, and of 

internal or external lubricated stuff 
ing boxes. 

Because stock components can be inter 
changed, a pump can be altered in the field 
to satisfy new requirements when process 
conditions change. Obviously, this is more 
economical than replacing the complete pump 

High Efficiency 

Working parts of Ampco “Z” pumps are 
shaped to conform to the natural pattern for 
imparting velocity and head energy to a 
fluid. This tends to check the damage caused 
by corrosives and abrasive slurries under the 
aggravating environment of highly turbulent 
flows with their high relative velocities 

Because destructive relative velocities are 
greatest where rotating and stationary parts 
are in close proximity, wear rings are in 
serted in the casings of Ampco “Z” pumps 
Corrosion and erosion damage can be cor 
rected by replacing the low-cost rings, in 
stead of the more expensive casing and cover 

Likewise, the use of shaft sleeves elimi 
nates the need for shaft replacement, saves 
time and maintenance costs. 


“Off-the-Shelf” Units 
Ampco “Z’’-series pumps will be stocked 
ready for shipment in as little as one day, 
depending upon adaptations required 
Complete parts inventories will be main 
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jtained for one-day shipment of repair and 
replacement parts 

Bulletin P-3C is available. For a free copy, 
fill out and mail the coupon on the oppo 
|Site page... Ampco Metal, Inc., Milwaukee 
146, Wisconsin. P-26A 
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Proven Ampco Centrifugal Pumps 
im 316 Stainless 


now available ttom stock 


Now — all the exclusive “custom-built” features of prov- 
en Ampco alloy pumps are also available in standard 
Type 316 stainless steel. 


“Off-the-shelf” stainless pumps with “‘correct- 
design’’ closed impellers — for greater efficiency, 
longer life. 


“Off-the-shelf” stainless pumps with wear rings ~ 
to save the casing, prevent expensive repairs, reduce 
down-time, 
“Off-the-shelf” stainless pumps with shaft sleeves— 
to give greater operating economy, eliminate worn 
shafts, cut maintenance costs. 
Whether you specify these proven pumps in Ampco al- 
loys or 316 stainless steel, you get versatility of selection, 
dependability, and economy unmatched in pumps today. 
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In their size range — capacities to 600 gpm, heads to 
160 ft.—the new Ampco stainless-steel centrifugal pumps 


are the best buys on the market. 


Let your Ampco distributor tell you more about these 
pumps. Or, send coupon for Bulletin P-3C. 


—<aifj|Jw- AMPCoO METAL, INC. 


MILWAUKEE 46, WISCONSIN 
West Coast Plant; BURBANK, CALIFORNIA 
aanmname TEAR OUT COUPON AND MAIL TODAY! eaaaae 


Ampco Metal, Inc. 
Dept. CE-10, Milwaukee 46, Wisconsin 


Send me Bulletin P-3C, 
Name 
Company Neme 
Address... 


State 


Se eeaeaeaaeeeaeauneceaae 
© 
=< 





DENVER PROGESS: EQUIPMENT 


DENVER 
Forced-Feed 
JAW 
CRUSHER 


DENVER 
Wet Reagent 
FEEDER 


“Sub- A” 
FLOTATION 


2M%"'x BV" 
to 
36x 48” 


A Denver Steel-Head Ball Mill will suit your | 
porticular need. Five types of discharge trun: | 
cons. All-steel construction, Low initial cost 
due to quantity production. Quick delivery. 
Laboratory and pilot plant mills also avail. 
able. Please write for Bulletin No. 82-B13. 


Heavy duty units, extra rigid track and boll- 

beoring wheels assure positive travel and 

timing of sample cutter, Available in stain- | 
less steel for acid and corrosive service. Wet 

and dry cutters. Central Control Panel for 

multiple samplers. Bulletin No. $1-B4. 


Cast Steel Frome, manganese jaw and cheek 
plotes, Large diameter shofts reduce shaft 
deflection and thus increase life of heavy- 
duty, oversize roller bearings in bumper. 
Setting easily controlled. Please write for 
Bulletin No, C12-B12, 


_ Accurately meters minute quantities of liquid 


a 
Commercial 


from 0 ce to 2000 cc per minute. Float valve 
in tank permits connection of feeder to bulk 
storage device. Hondwheel adjustment to 


control amount of liquid is simple and ac- 


curate. Used in multiples for higher capac- 
ities. Please write for Bulletin No. F6-B9. 


Special, patented design of segments in 
Denver Disc Filters use both gravity and 
vacuum to give a drier filter cake. Drainage 
is complete and positive, with no blow-back. 
Simple, low-cost, dependable construction. 
Quick delivery, Also Drum and Pan Fillers. 
Please write for Bulletin No. FG-BI. 


Flotation is the selective separation of par- 

ticles from each other in a liquid pulp by 
meons of air bubbles. More lorge plants are 

installing Denver “Sub-A’‘s’’ for their entire 

flotation job, b they give maximum 

recovery at o low cost per ton. Dependable, 

low-cost, simplified continuous operation. 

Please write for Bulletin No. 10-881. 





A mechanically operated, longitudinally re- 
ciprocating table consisting of a deck hov- 
ing a plane surface partly riffled and a tilt- 
ing device. It separates materials into bands 
ond handles the coarsest sands with excel- 
lent results. Ideal for separation of groups 
of particles having a similar range of spe- 
cific gravities. Write for Bulletin No. T1-B3. 


Batch and continuous test models of Crushers, 

Screens, Boll Mills, Pulverizers, Rod Mills, 

Classifiers, Agitators and Mixers, Pylp Dis- 

tributors, Feeders, Flotation Machines, Pumps, 
ickeners 


chines. Please write for Bulletia No. 163-810. | 


Available in severol types: Direct Heat, en 
Heat, and Steom Tube. tp OREO Eo 
problem, No dryer 
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Kirkham’s comment that he has 
all but abandoned pleasurable 
spare-time activities for lack of 
spare time. Among the hobbies 
that have withered on the vine 
is sailing, first in MIT dinghies, 
later in a Lawley 110 at Marble- 
head, Mass. 

In common with many engi- 
neers in their 30’s, Kirkham 
sandwiched engineering training 
around military service. As an 
enlisted Navy meteorologist, he 
spent the third year of his serv- 
ice tracking typhoons in the 
North Pacific, Far East area. 
Then, returning from service, 
he completed his schooling at 
MIT in 1948 with a BS in ChE. 
He attended the first engineer- 
ing practice school opened at 
Oak Ridge, Tenn., by MIT, later 
obtaining an MS degree in 1949, 

During practice school train- 
ing and the following three 
years with Union Carbide & 
Carbon Corp. at Oak Ridge, 
Kirkham engaged in the basic 
design of the newer and larger 
type gaseous diffusion plants 
constructed at Oak Ridge, 
Paducah, Ky., and Portsmouth, 
Ohio. He is now director of en- 
gineering for Ionics, Inc., Cam- 
bridge, Mass. 


Leonard Schwab 


CUT REPAIR TIME AND 
COSTS WITH ALERT DESIGN 
PAGE 190 


Like his collaborator, B. G. 
Earnheart, Leonard Schwab 
speaks with authority on the re- 
lationship of design to mainte- 
nance, 

Following graduation from 
Texas A & M College, he joined 
Monsanto Chemical Co. at Texas 
City, Tex., where for two years 
he was an area engineer, work- 
ing with prime contractors on 
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two major and many minor con- 
struction projects. 

With this construction experi- 
ence under his belt, Schwab then 
switched to maintenance work. 
His first assignment was as an 
area engineer in direct charge 
of maintenance work in various 
units. Later, he became super- 
vising engineer in responsible 
charge of maintenance work in 
several areas, 

At present, Schwab is chief 
planner of the maintenance de- 
partment at Texas City. 


B. G. Earnheart 


CUT REPAIR TIME AND 
COSTS WITH ALERT DESIGN. 
PAGE 190 


Experience gained actively in 
design, construction and mainte- 
nance prompted B. G. Earnheart 
and his collaborator, Leonard 
Schwab, to point the way to easy 
maintenance through alert de- 
sign. 

Earnheart’s construction career 
started with the Corps of Engi- 
neers, U.S. Army, during World 
War II. All told, he spent two 
years in the European theater 
doing general military construc- 
tion work, 

After earning his BS degree 
in ME in 1947 at Texas A & M 
College, Earnheart joined Mon- 
santo Chemical Co. at Texas 
City, Tex. 

During the first year at Mon- 
santo, he assisted in design work 
on rebuilding after the Texas 
City disaster in 1947. Then, for 
four years he was a supervising 
engineer, working with prime 
contractors on two major con- 
struction projects and many 
minor projects. 

Since 1953 he has specialized 
in maintenance. First, he was 
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For samples, ask 
your Williams 
representative or 
write us today for 
complete technical 
information. Address 
Dept. 3, Frere 

C.K. Williams & Co., | PH Value” 925 
Easton, Pa. | Avg. eae 


gh Soluble.” 


mV 
COLORS & PIGMENTS 
C.K. WILLIAMS & CO. © Easton, Pa. © East St. Louis, Ili. © Emeryville, Cal. 


108 Shades & Types of Iron Oxide Pigments, Chromium Oxides & Hydrates 
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various units. Then, he became 
zone supervisor in responsible 
charge of maintenance work in 
several areas. Now, he is 
maintenance superintendent at 
the Texas City Plant. 

Earnheart is a licensed pro- 
fessional engineer, State of 
Texas, and is a member of 
ASME. 


Pretty ridiculous suggestion, isn’t it? Yet, many 
plants are faced with a similar situation when 
pumps fail. Piping must be removed, fittings and 
connections dismantled, the driver disconnected 
... all to repair the pump! 

You can reduce such costly downtime with 
WEINMAN Horizontally Split-Case Centrifugal 
Pumps. First, these pumps seldom require main- 
tenance or repair, because they’re built for rugged, 
long-range dependability. Second, they’re pre- 
engineered to eliminate prolonged shut-down in ; 
those rare instances when repair or maintenance i ee ee Charles A. Rohrmann 
is necessary. The upper half of the casing opens yet ie. REMOTE OPERATIONS IN 
for quick inspections, and even quicker repair. You rer U-235 PROCESSING. PAGE 
never need to disturb piping, connections, fittings et ne ae 195 


t j , _ . 
or the driver Charles A. Rohrmann is a 


senior chemical engineer in the 
engineering department of GE’s 
Hanford Atomic Products Op- 
eration, Richland, Wash. 

With eight years of extensive 
experience in uranium process 
work, Dr. Rohrmann is. well 
equipped to discuss the many 
complex engineering problems 
involved in separating uranium 
from spent reactor fuel. 

He is responsible for the prep- 
aration of economic information 
which management applies in 
making major expansion deci- 
sions at HAPO. Also, he super- 
vises a group doing process en- 
gineering (economic studies, 
' WEINMAN Split-Casere ya? process improvement) work for 
Save money with WEINMAN trifugal Pumps ard fur separation processes. 

Split-Case Centrifugal Pumps nished in bronze, casiiton, Primarily a process man, he 


..» they cost less initially, less ; joined GE after nine years of 
in the long-run. Your nearest or special alloy manele. ' ‘ 


WEINMAN Specialist will be & Capacities up to 5,000. gpm: experience with Du Pont. There 
glad to help you solve any | we he worked in process develop- 
pump problem. He's listed in ° Brest ahr) ment and plant supervision for 
the yellow yn gh your phone ne 87 : the production of specialty and 
pee gacd man ty Kaas i} vous cory... Write toffee bulletin | heavy chemicals, 

JY on WEINMAN Centrifugal Pumps. He came to Du Pont from 
Pe Ohio State, after receiving a 

PhD in chemical engineering. 
Rohrmann co-authored a 
paper on high-level, radioactive 
waste disposal, presented at the 


rt 
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August 1955 Geneva Confer- 
ence on Peaceful Uses of Atomic 
Energy. 

The proud owner of a 30-acre 
farm outside Richland, he 
spends much of his “spare” time 
in youth counselling activities 
with the AIChE, ACS, YMCA 
and 4-H clubs. 


Ralph A. Troupe 
INSTALL THE RIGHT-SIZE 
ORIFICE, PAGE 199 


When he sent us this article 
Dr. Troupe wrote: 

“While no new formulas are 
presented in the attached article, 
the use of the formulae is unique 
and useful. I have utilized this 
system in industry as well as 
here at Northeastern and have 
found that it works very well.” 

Dr. Troupe is certainly well 
qualified to hold his post as re- 
search professor of chemical en- 
gineering at Northeastern Uni- 
versity, Boston, Mass. His ex- 
perience covers the entire scope 
of chemical engineering from a 
graduate assistantship at VPI in 
1939 to technical superintendent 
for the Goodyear Synthetic 
Rubber Corp. in 1954. 

He has a rich academic and 
industrial background to draw 
upon. He took his BS in ChE 
from Drexel Institute in 1939 
and added the MS in 1940 at 
Virginia Polytechnic. During 
World War II he spent four 
years as a production engineer 
and supervisor with the syn- 
thetic rubber division of Gen- 
eral Tire & Rubber Co. 

After the war he journeyed 
to the great state of Texas to 
teach, become a registered pro- 
fessional engineer and to gain 
the PhD degree at the Uni 
versity of Texas in 1949. 

Working his way eastward 
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PROCESSING CaS7> 


WITH 


EQUIPMENT 





v CORROSION-RESISTANT 


Built from time-proved 
stainless steel 


v WIDE RANGE OF SIZES 


To fit your exact require- 
ments 


v INDIVIDUALLY DESIGNED 


To meet your specific 
processing operation 


v PRECISION-BUILT 


To give you long years of 
peak performance 


j 


v LOW MAINTENANCE j ? 
Easy to clean and keep | 
clean rn} 
\ 


aie. 


Our technical bulletins describe ) 
this equipment in detail. 

Write for 

them today/ 
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again, he stopped at the Uni- 
versity of Louisville as associate 
professor of chemical engineer- 
ing. Now, after five years with 
Goodyear, he’s back in Boston 
where in addition to his consult- 
ing work, research and teaching, 
he finds time to serve the Boston 
section of AIChE. This year he 
is treasurer of the section and is 
taking an active part in plan- 
ning the annual national meet- 
ing of the Institute which will 
be held in Boston early in 
December. 

Just past his 40th birthday, 
Troupe’s resume already runs 
to several closely-typed pages. 
Lawrence Vertical Bernard M. Goodwin, co- 
Top-Suction Liquid author of this article is a 1956 
Oxygen Pump graduate of Northeastern Uni- 
versity. He is presently em- 
ployed as a research assistant in 
the department of chemical engi- 
neering. This fall he will enter 
MIT to pursue a program for 
the MS degree in chemical en- 
gineering. 


LIQUID OXYGEN 


At —297.4° F, — the boiling point of liquid oxygen — 
many abnormal factors must be considered in designing a 
centrifugal pump. Metals become brittle... packing will 
freeze solid ... the net positive suction head is usually very 
low, so that the liquid is at or near its boiling point. All of 
these difficulties are successfully overcome in Lawrence 
Vertical Top-Suction liquid oxygen pumps. William F. Hartwick 

Lawrence construction employs metals not affected by IMPROVE YOUR COMPRESSOR 
the extreme low temperature and locates the packing far DESIGN WITH NEW CAL- 
enough above the liquid so that it is exposed only to the CULATION METHOD. PAGE 
oxygen vapors and functions normally. 204 
Location of the suction on top prevents 
vapor binding, even at boiling point. 

If your problem involves pumping 
a liquefied gas at extreme low temperature, of the Cooper-Bessemer Corp.'s 


write us the pertinent details. No obligation. gas engineering section at 
Gove Mount Vernon, Ohio. 


A practical mechanical engi- 
Write for Bulletin 203-7 for summary . neer, he’s worked on a wide 
of acid and chemical pump data. g ‘ 

range of compressor problems: 
thermodynamic solutions to un- 
usual compressor applications; 
field testing and trouble shoot- 
ing; development and research 
work; economic studies; devel- 
oping and simplifying calcula- 
LAWRENCE PUMPS INC i matodn; cake ermine 

° He joined Cooper-Bessemer 


371 MARKET STREET, LAWRENCE, MASS, directly after obtaining a BS in 


William F. Hartwick is an en- 
gineer in the technical division 
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mechanical engineering from 
Michigan College of Mining & 
Technology in 1948, 

Since then he’s been awarded 
a Professional Degree of Me- 
chanical Engineer from the 
same school in 1955, and became 
a registered professional engi- 
neer in Ohio in 1954. 


R. A. Lula 


IMPROVED ELEVATED TEM- 
PERATURE STRENGTH. PAGE 
236 
R. A. Lula, a_ native of 
Romania, has degrees in metal- 
lurgy from the University of 
Bucharest and Carnegie In- 
stitute of Technology. 
He joined Allegheny Ludlum 
in 1950 after having worked as 
a metallurgist in Europe. 


Adolph J. Lena 


IMPROVED ELEVATED TEM- 
PERATURE STRENGTH. PAGE 
236 
Adolph J. Lena is associate 
director of research—physical 
metallurgy, at Allegheny Lud- 
lum, Brackenridge, Pa. 
He received a BS degree from 
Penn State University in 1948 
and two years later his MS de- 
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CHEMICALLY IMPERVIOUS 
PRESSURE-BALANCED 
TEFLON BELLOWS DESIGN 


Chemiseal Mechanical Seals last longer and 
give unsurpassed performance under a wide 
variety of chemical service conditions, 


© CHEMISEAL 
MECHANICAL 
SEAL 


Four years of actual field service, han- 
dling acids, alcohols, alkalies, hydrocar- 
asive and tarry materials— 


Only bearing 
ound rotat- 
friction 


inte- 
pervious 
t TEFLON. 
d Chemiseals 
shafts previously 
8 or packing. 


PRESSURES at the seal up to 100 psi at 75°C 
or 75 psi at 100°C, 


SIZES from 7%" to 2!<”. Other sizes on 
special order. 


MAXIMUM LENGTH, all seals 2!4’’. 


Ask your U.S. Gasket-Belmont Packing 
Distributor or write for Bulletin No. 
MS-1155. 


UNITED STATES GASKET CO. 
Camden 1, New Jersey 


U.S. GASKET - BELMONT PACKING 
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NOW?! wn ALL-NEW LINE 


Of Diaphragm Control Valves! _ ee 





ooo lt’s The New BS«B 
Super “70” Series. 


Vv’ Entirely New Topworks — 
Linear, Accurate Response! 


VW Redesigned Valve Body — 
Even Greater Stability! 


VY All-Metal Float Ring Seal*~ 
Self-Actuating Closure! 


Topworks 

e@ Choice of two styles...direct or reverse 
acting. Four sizes. 

e@ New moulded diaphragm gives uniform 
thrust over full valve travel. 

e Pressed steel cases for maximum strength 
with minimum weight. 

e Single spring, precision calibrated. 

@ Iridited and cadmium plated for corrosion 
resistance. 

o Recessed spring in reverse-type topworks. 


Vaive Bodies 


e Choice of three Ce .- 8ingle port, double 
port and s _ body for use in erosive or 
corrosive id service where easy remov- 
ability of valve seat is desirable. 

@ New streamlined flow contours provide 
greater stability. 

@ New inner valves give more exacting flow 
characteristics... Four types...Top and 
bottom guided. 

@ New all-metal float = provides self- 
actuating closure... tightens with applica- 
tion of pressure, 

e@ New forged om 4 ring allows yoke orienta- 
tion to any position... requires only two 
bolts... quick dis-assembly. 

e Bolted stuffing box with stainless steel 
follower, 

e Retains split and bolted stem connector, in- 
novated by BS&B. 

e All dimensions for steel bodied valves are in 
eee with ASA Standards B16.5— 


Bracx,Sivatits & Bryson, inc. 


Controls Division, Dept. 4-N10 
7500 East 12th Street * Kansas City 26, Missouri 
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Exclusive New BSsB 
Features Include... 


@ Newly Designed Clamp Ring 


..-Is used to seal top and bottom plates 
to valve body, and to integrate body and 
topworks assemblies into a single unit! 


..- Allows yoke orientation to any con- 
venient operating position for observa- 
tion and action! 


..- Requires only two bolts, avoiding 
use of multiple bolts and studs. Al- 
lows quick dis-assembly! 


2) New All-Metal Float Ring Seal 


...Employs a new design principle 
to provide an absolutely leak-proof 
positive closure! 


... Tightens automatically as pres- 
sure increases within the valve. 
The higher the pressure — the 
tighter the seal! 


... Automatically adjusts with 
changes in temperature! 


... Eliminates the annoyance 
of gasket replacements! 
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gree from Carnegie Institute of 
Technology. In 1952, he received 
his doctorate from Carnegie 
Tech. 

Following graduation in 1952, 
Dr. Lena joined Allegheny Lud- 
lum Steel Corp. in the stainless 
steel section of the research 
laboratories. For two years he 
worked on the development of 
new stainless steel alloys and 
during this time he discovered 
a new stainless alloy called 
AM-350. 

In 1954, Lena was named as- 
sociate director of research and 
put in charge of a_ physical 
metallurgy group working on 
stainless, electrical and_ tool 
steels, 

He’s the author or co-author 
of numerous papers dealing with 
stainless steel metallurgy. 

In October 1954 he received 
the Frank B, Lounsberry Award 
for his research paper, “Some 
Effects on Chromium Man- 
ganese Stainless Steel at Rolling 
Temperatures.” 


H. M. Johnson 
IMPROVED ELEVATED TEM- 
PERATURE STRENGTH, PAGE 


236 


H. M. Johnson came to the 
research laboratory of Allegheny 
Ludlum Steel at Brackenridge, 
Pa., following completion of 
schooling in Pennsylvania. 

He is a research metallurgist 
in the stainless steel section of 
the laboratory and a member of 
the Pittsburgh chapter of AMS 
and SESA. 

He served in the European 
Theater of operation during 
World War II with a chemical 
mortar batallion. Now he is an 
active member in the VFW and 
other social organizations. 
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MICROMETER-ADJUSTED 


UNITED ELECTRIC's Type D5 Remote Bulb Temperature Control 
is a precision unit containing a micrometer adjustment for obtain- 
ing wide ranges and accurate temperature settings. This control 
has found extensive use in applications such as laboratory and 
industrial ovens, water baths, hot plates, etc. 





Temperature Ranges... 


~150°F. to 200°F., 70°F. to 370°F., 100°F. to 650°F. 





Switch Ratings 


15 amps. at 115 or 230 volts A.C. Also 20 amps. or 
D.C. switches on specification. 





Switch Types... 


N.O., N.C., or Double Throw — no neutral position. 





On-Off Differential... 


Approximately 1.0°F. or 2.0°F. dependent on model. 





Adjustment 


Three-turn, calibrated knob rotated against graduated 
barrel. Readings and divisions equally spaced over 
entire range. Adjustment knob na calibration 
screw. 





Made to internally located terminal block via clearance 
hole in the enclosure. 





Standard length six feet. Other lengths available. 





Die-cast aluminum case with black wrinkle finish. 
Other finishes available. 








Control head surface mounted in any position by means 
of dog ears. May also be flush mounted. 





Complete information on the Type D5 appears 
in Section 200 of UNITED ELECTRIC’s new 
catalog. Section 200 contains detailed data on 
UE’s complete line of remote bulb temperature 
controls, This information is clearly stated and 


attractively illustrated. Send for your copy now. f 


nited Electric Contrals 
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Valuable Tool 


ION EXCHANGE’ TECH- 
NOLOGY. Edited by F. C. 
Nachod and G. Schubert. 
Academic Press, New 
York. 660 pages. $15. 


Reviewed by M. Mendel- 
sohn 


The role of ion exchange res- 
ins in industry has been covered 
in several reviews and books, but 
never so extensively and clearly 
as in Nachod’s and Schubert’s 
excellent volume. 

In all, there are twenty chap- 
ters, each contributed by spe- 
cialists in their fields and accom- 
panied by comprehensive bibli- 
ographies. 

Of particular interest to this 
reviewer were two chapters— 
one, by K. 8. Spiegel, devoted to 
ion exchange membranes; the 
other, on ion exchange in water 
treatment by Calman and Kings- 
bury. 

The inclusion of Spiegel’s 
chapter is particularly pertinent 
because of the growing industrial 
applications of ion exchange 
membranes—e.g., as separators 
in batteries. Spiegel, however, 
deals mainly with their use in 
the desalting of water and des- 
cribes membrane potential meas- 
urements in highly dilute solu- 
tions. And one might have 
wished for some description of 
membrane potential measure- 
ments in concentrated solutions. 

Calman’s and  Kingsbury’s 
chapter on ion exchange in water 
treatment covers, in detail, the 
most important single applica- 
tion of ion exchange resins. The 
problem of bacterial contamin- 
ation of resin beds should, how- 
ever, find a solution other than 
the ones mentioned—chlorination 
or sterilization. 

For example, interesting ex- 
periments have been conducted 
to obtain ion exchange resins 
with bactericidal activity. True, 
as Kumin and Garvey point out, 
such resins are still laboratory 
curiosities. But they may one 
day have industrial potential. 

In addition to the above, an 
extremely interesting chapter, by 
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Bookshelf 


EDITED BY R. K. GITLIN 





H. G. Swope, is devoted to treat- 
ment of radioactive waste. 

Although several of the text’s 
statements are speculative, they 
are challenging to chemists and 
chemical engineers. And this 
volume, with its treasure of 
information, should prove an in- 
valuable tool to all persons con- 
cerned with ion exchange prob- 
lems. 


Bigger and Better 
CONDENSED CHEMICAL 


ee * 4) 
DICTIONARY. 5th ed, Ed- Lt S three ways 
ited by A. Rose and E. 
Rose. Reinhold Publish- 


ing Corp., New York. better at 


1,222 pages. $12.50. 


After six long years, an old B fy" (; d : ger” 
friend—in new garb—has re- ° ° OO Tue 
turned to the chemical scene. 


And a welcome addition it is, 
too—particularly if you’ve had a 


rough time keeping up with the aE It’s faster .. . delivers more 


fund of new chemicals of com- ducti hous 
merce which have appeared on production per . 


the market since 1950. 
This latest edition of the “Con- #2 It’s efficient . . . assures 

ea heen oe ree ti . thorough dispersion of quality rubber 

predecessors, Though we haven’t doughs and cements. 


gone through every single item, . 
here are a few vital statistics: 10's safe... special CO, seal on 
¢Over - all appearance — stuffing boxes (only 4 to 10 lbs. pres- 
Somewhat larger type face, more : ie , : 

sure) permits elimination of air from 


legible, j : 
e Contents — Numerical list mix while protecting product from 


of manufacturers (355 compared contamination by lubricants. es A 
with 400 mentioned in the 4th 


edition), alphabetical list of DAY IMPERIAL MIXER © ¢ ¢ built for heavy duty, 


manufacturers, transportation of : yy a er Ml att 
explosives and dangerous ar- engineered for precision, it incorporates many advanced engineering 


ticles, safety information (warn- features to assure you high production at low cost. For complete 
ings and labels), trademarks. details write for Bulletin 600. 

eSize—1,222 pages (com- 
pared with 720 in the 4th edi- 
tion). The percentage increase 
in pages varies from 37.7% for 


“ ” oO “ ” 
A” to 100% for “V. And the in mixing equipment DAY means longer life span 
average increase per section is 


64.9%. 


Cost — About 1¢/page, a THE J. H. DAY COMPANY 


real bargain for such a handy 
of 4932 BEECH ST., MORWOOD, CINCINMATI 12, OHIO 
reterence, Division of Cleveland Autematic Machine Compeny 


The editors are to be com- Quality equipment for baking, paint and varnish, printing ink, 
mended for the time and effort pate — or Saguenay a cosmetics, ae ot eal soe 
. . . 7 oslves, OO ceramt ce ay Bay ) v4 < a mi pre ucta 

ut into amassing this fund of - ’ . a ws Peay ote 
Sie edien ag expanding Eastern Canada: Brantford Oven & Rack Co., Ltd., Brantford, Ontario 


the scope of the dictionary. Mexico: 1. de la Pano e Hijos, $.A., Nozos 45-A, Mexico 5—D.F. 
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what is your 
BOOKSHELF . 


PULVERIZING If past performance is any in- 


dication (“No sooner had the 


problem? fourth edition been published 
than they began an intensive re- 
vision . . . now appears as the 
fifth edition.”), we envision 
them already hard at work on 
7 another revision. But until the 
accept this offer by 6th edition appears in print, 
S h O'N ill f. we’re sure that you, like we, will 

c utz- el ora make excellent use of this chem- 
ical lexicon.—RKG 


FREE TEST GRIND * petty Mes 


OF YOUR MATERIAL SAMPLE MINERAL Resources Po.wicy. 154 


Without obligation to you, we'll grind a sample of your ma- pages. $1.50. The Secretary, In- 
terial in our Pilot plant, using a production model Schutz- stitution of Mining and Metal- 
O'Neill Superfine Pulverizer. This is a bonafide, no-strings lurgy, 44 Portland Pl., London 
offer to demonstrate to you the versatility, particle size range W.1., England. Record of six 


and capacity of Schutz-O’ Neill Pulverizers. Write us for details. papers presented at a symposium 
sponsored by the Institution of 


OUR ENGINEERING TEST REPORT together with your pro- Mining and Metallurgy in Sep- 
cessed product will be returned to you giving exact data and tember, 1955. Covers mineral 
recommended Schutz-O Neill resources strategy, mineral de- 
equipment, methods and mill plans velopment and research in the 
for your process application. ee U. S. and Canada, aspects of 
SCHUTZ-O'NEILL mineral industry in East Africa, 
PILOT PLANT how Canada aids its mineral in- 
uses @ standard ft , Z dustry, economic consideration in 
production mod- ’ British mineral resources policy, 
el 16” Superfine proposal for a central ore treat- 
rbeste ¥ meng which ment laboratory. 
provides up to 
mie peo el RECOMMENDED - EQUIPMENT AND 
with a grinding PROCEDURE FOR THE PALLETIZED 
range from 40 LOADING AND SHIPMENT OF RE- 
mesh to 5 mic- FRACTORY PropUCTS. 46 pages. 
rons. $1.50. Refractories Institute, 
First National Bank Bldg., Pitts- 
burgh 22, Pa. Manual—contain- 
ing text and sketches—covering 
standard wooden pallet; pallet- 
ULTRAFINE GRINDING WITH CONTROLLED PARTICLE SIZE RANGE wen Th grt? erable ord ue 
You'll find Schutz-O’ Neill Superfine Pulverizers best for brick and bulk materials in bags, 
ultrafine grinding with controlled particle size dis- drums, cartons; standard wooden 
tribution—yet their versatility also makes them adapt- end gates; method of carloading 
able to the complete grinding range from coarse to empty pallets for return ship- 
ultrafine. ment; quantities of brick per 


Many heat sensitive products can be safely pulver- pallet. 
ized, because the grinding principle of impact with 
Tell us your milling requirement— air attrition embodied in Schutz-O’Neill design PROCEEDINGS OF THE First INTER- 
fineness, uniformity, increased out- keeps product temperatures down and helps NATIONAL CONFERENCE ON REs- 
Sheehan cabanadinden control uniformity. ERVOIR EVAPORATION CONTROL. 99 
state fineness and capacity 7 Typical Schutz-O’ Neill applications are in the pages. $5. C. W. Smith, South- 
sired, or send for Schutz-O'Neill paint industry; major cocoa powder, sugar, west Research Institute, 8500 
bulletin. spice and pharmaceutical manufacturers ; proc- Culebra Road, San Antonio, 
‘ essors of emulsifier gums, resin, plastic and Texas, Record of the April, 1956, 
gious seaweed extract powders and a great number conference held in San Antonio 

of others. From 62 years of continuous and jointly sponsored by the 

manufacturing and field experience, Schutz- Southwest Research Institute 

G, O'Neill may already have the answer to and the Southwest Cooperative 

Ca your problem. Superfine Pulverizers are Project on Reservoir Evapora- 

made in six sizes ranging from 71 to 125 tion Control. Includes discussion 


horsepower with grinding chambers 12’ of control techniques—notably 
to 28” in diameter. via hexadecanol, monomolecular 

















aN PULVERIZERS film technique, construction of 
GRANULATORS reservoirs with maximum aver- 


SCHU TZ- oO “NEILL COMPANY | ROULER MALS age depth, concentration of water 


into single reservoirs, elimina- 


301 Portland Avenue * Minneapolis 15, Minnesoto tion of shallow water areas, 
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elimination of water growth, 
roofs and floating covers, wind- 
breaks. 


NNUAL REPORT ON THE ACTIVITIES 
OF THE DECHEMA For 1955. 44 
pages. DECHEMA Deutsche 
Gesellschaft fur chemisches Ap- 
paratewesen, Frankfurt am 
Main W 17, Postfach, Germany. 
Includes a summary of lectures 
and meetings organized or spon- 
sored by DECHEMA in 1955, 
activities of the DECHEMA-In- 
stitut fur Aparate- und Stoff- 
kunde (documentary work in the 
chemical apparatus and equip- 
ment field), results of the 
ACHEMA XI Chemical Ap- 
paratus and Equipment Congress 
Exhibition (May, 1955), activi- 
ties of the Max Buchner Founda- 
tion. 


CLARIFICATION, SEDIMENTATION AND 


THICKENING EQUIPMENT — A 
PATENT REVIEW. 208 pagea. 
$2. By W. L. Barham, J. L. 
Matherne and A. G. Keller. En- 
gineering Experiment Station 
Bulletin No. 54. College of En- 
gineering, Louisiana State Uni- 
versity Agricultural and Mechan- 
ical College, Baton Rouge, La. 
Survey of patents issued from 
1849-1954 which are pertinent to 
the treatment of suspensions via 
flocculation, sedimentation and/ 
or thickening. Includes illustra- 
tions of equipment. 


TRADING UNDER THE LAWS OF GER- 


MANY. 231 pages. $3.50. Ger- 
man American Trade Promotion 
Office, 350 Fifth Ave., New York 
1, N. Y. Contains eight chapters 
devoted to basic features of Ger- 
man law, contracts, agency, part- 
nerships and corporations, in- 
dustrial property, negotiable 
instruments, bankruptcy and re- 
ceivership, courts. Appendix cov- 
ers treaty of friendship, com- 
merce and navigation between 
the Federal Republic of Germany 
and the U. S. 


SEARCHING THE CHEMICAL LITERA- 


TURE. 184 pages. Advances in 
Chemistry Series No. 4. Ameri- 
can Chemical Society, 1155 Six- 
teenth St. N. W., Washington, 
D. C. Collection of papers pre- 
sented at a symposium on search- 
ing the chemical literature held 
by the ACS division of chemical! 
literature in April, 1950. Also 
included are four revised papers 
from the symposium on the prep- 
aration of literature and patent 
surveys held by the chemical 
education division in April 1947. 
Covers U. S. and British index 
entries, German chemical litera- 
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...if YOU 
are interested 


in MORE than 


“just a job” 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 

and experience, to 

Mr. T. J. Donovan 
Engineering Department 


(6 v 5. at orf 


Better Things for Better Living 
through Chemistry 


To a designer who 
seriously wants to grow 
in his field, 


Du Pont Offers Real 
Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification. 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields. 


Progress and promotion 
are commensurate with 
ability and performance. 


Comprehensive and varied 
training programs to 
develop both technical and 
administrative abilities. 


Promotion-from-within. 
This, plus continuous 
Company growth, assures 
both excellent advancement 
opportunities and stability 


Progressive benefit 
programs provide 
immediate and long-term 
security — majority 
company-paid. 


APPLY NOW to fill one 
of these immediate 
openings for: 


PROCESS DESIGNERS 


PROCESS 
EQUIPMENT DESIGNERS 


MECHANICAL DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 





BOOKSHELF . 


ture, theses and dissertations, 
U. S. chemical patents, chem- 
ical trademarks, foreign chemical! 
patents, etc. 


EXPERIMENTAL MEASUREMENT OF 
THERMAL CONDUCTIVITIES, 
SPECIFIC HEATS AND DENSITIES 
OF METALLIC, TRANSPARENT AND 
PROTECTIVE MATERIALS. Part 1, 
136 pages. $3.50. Part 2, 39 
pages. $1. Part 3, 78 pages. $2. 
Office of Technical Services, U.S. 
Dept. of Commerce, Washington 
25, D.C. Part 1 includes a litera- 
ture survey of methods and ap- 
paratus for thermal measure- 
ments and an extensive bibliog- 
raphy on thermal conductivity, 
thermal expansion, specific heat, 
density. Part 2 contains measur- 
ments of thermal conductivity of 
Plexiglas and Pyrex. Part 3 
deals with thermal conductivity 
calculations for plate glass and 
other transparent solids. 


SIGNIFICANCE OF ASTM TESTS FOR 
PETROLEUM PRopUCTS. 115 pages. 
$2.50. American Society for Test- 


Standardaire Blower unloads | ing Materials, 1916 Race St., 
Philadelphia 3, Pa. Outlines the 

significance and limitations of 
20 tons of flour in 50 minutes various ASTM test methods for 
¥ ; , petroleum products. Each chap- 
In the next 50 minutes, this one operator will have un- ter discusses a particular prop- 


loaded twenty tons of flour from this huge International Mill- erty or characteristic covering 


the importance of sampling, 
selection of test apparatus, meth- 
ods of test which apply and thei 
: 2 4 z significance. Prepared for petro- 
with no leakage, clogging or contamination, was solved by a leum executives, scientists, en- 
Standardaire blower . . . the only blower found capable of gineers, lab technicians. 


ing Company trailer directly into a baker’s storage bins. 


The problem of rapidly unloading flour in such quantity, 


meeting all the specific requirements involved. ' 
HOW AMERICAN STANDARDS ARE 


This blower (shown in the front of the van) occupies a MADE. 19 pages, American Stand- 
ards Assn., Inc., 70 E. 45th St., 


floor space of only 26” x 21%". When driven by a 20 hp iy a ae Oh” eens ake 
5 7 New York, N. Y. Discusses his- 
motor it provides an air flow sufficient to move flour as far tory, objectives of principles, 
as 125 feet in any direction ... including straight up. fundamentals, operation and or- 
ganization of the American 
Today, due to its proved satisfactory performance, Inter- Standards Association (ASA). 
national Milling Company, Minneapolis, one of the largest he 
. ae . ° ; ° ENGINEERING FORMULAS AND Ta- 
millers of bakery flour in America, has equipped its entire BLES. 350 pages. $2.75. Lafaa 
fleet of bulk flour trucks with Standardaire blowers. Publishers, Philadelphia 7, Pa 
? Newly revised, pocket-size edi 
A Standardaire blower will deliver more air, with less tion containing basic formulas, 
power consumption, than any other unit of equal size or design data, tables for civil, 


: ‘ : ros mechanical and electrical en- 
weight. Find out about its many advantages. Write for jechanical and 
¢ gineers. Sections include mathe- 


bulletin B-154 today. matics, measures, materials, 
gages, screws, mechanics, elec- 
tricity and magnetism, hydraul 
ics, steam tables. 


R EAD STAN DARD COMMERCIAL STANDARD CS201-55 


RIGID POLYVINYL CHLORIDE PLAS- 
Tic SHEETS. 11 pages. 10¢. Supt. 
of Documents, U. S. Government 

WwW Printing Office, Washington 25, 
B L ° E R es s T ° K t R D ! Vv ! s ! ° N D.C. Covers physical and chemi- 
370 LEXINGTON AVENUE, NEW YORK 17, NEW YORK cal properties, methods of test 


for high-impact and normal-im- 


en 2 ek 2 Beek, | 
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pact, chemical-resistant rigid 
polyvinyl chloride plastic sheets 
suitable for fabricating equip- 
ment and structures by hot-form- 
ing and plastic welding tech- 
niques. 


1952-1953 BIBLIOGRAPHIC SURVEY 
OF CORROSION. 382 pages. $12.50 
(non-members), $10 (members). 
National Association of Corro- 
sion Engineers, 1061 M & M 
Bldg,. Houston 2, Texas. Fifth 
of a series of NACE bibliog- 
raphies on corrosion literature. 
Presents summaries of 3,344 cor- 
rosion and corrosion-prevention 
articles, books and’ brochures 
published in 1952-1953. Abstracts 
are arranged topically, according 
to NACE Abstract Filing Index 
~general, testing, characteristic 
corrosion phenomena, corrosive 
environments, preventive meas- 
ures, materials of construction, 
equipment and industries. Cross 
references are appended to each 
section. 


More New Books 


CATALYTIC, PHOTOCHEMICAL, ELEC- 
TROLYTIC REACTIONS. Technique 
of Organic Chemistry. Vol. II. 
Edited by A. Weissberger. Inte 
science. $11.50. 

CHEMICAL ENGINEERING KINETICS, 
By J. M. Smith. McGraw-Hill. 
$8. 

CHEMISTRY AND TECHNOLOGY OF 
Waxes, 2nd ed. By A. H. Warth. 
Reinhold. $18. 

CHEMISTRY OF HIGH POLYMER DEG- 
RADATION PROCESSES. By N. 
Grassie. Interscience. $6.50. 

EXAMINATION OF NEW ORGANIC 
CoMPOUNDS. By W. T. Smith, 
Jr. and R. L. Shriner. Wiley. 
$3.50. 

EXPERIMENTAL PHYSICAL CHEM- 
IstRY. 5th ed. By F. Daniels, 
J. H. Mathews, J. W. Williams, 
P. Bender and R. A. Alberty. 
McGraw-Hill. $6.50. 

INTRODUCTION TO MODERN ORGANIC 
ANALYsIS. By S. Siggia and 
H. J. Stolten. Interscience. $4.50 

KORROSIONSTABELLEN NICHTMETAL- 
LISCHER WERKSTOFFE. By F. Rit- 
ter. Springer-Verlag. $8.35. 

PETROLEUM REFINERY ENGINEER’S 
HANDBOOK. By J. F. Strachan. 
Philosophical Library. $15. 

PHOTOSYNTHESIS AND RELATED 
Processes. Vol. II, Part 2. By 
E. I. Rabinowitch. Interscience. 
$18.50. 

STATISTICAL MECHANICS. By T. L. 
Hill. McGraw-Hill. $9. 

VAPOR-LIQUID EQUILIBRIUM DATA. 
By J. C. Chu, S. L. Wang, S. L. 
Levy and R. Paul. J. W. Ed- 
wards, $9. 
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MODERN atl COMPRESSORS 
BUILT WITH R-C /y/-2/ihy 


Users of these latest Roots-Connersville Spiraxial Compressors 
tell us of their amazing efficiency and economy, at ranges of 700 


cfm to 5,000 cfm, and pressures from 15 psi to 30 psi (or higher). 
Then, there are these other R-C plur-ability advantages: 

e No internal lubrication, hence oil-free air 

@ Direct-connected for speeds of 1750 rpm and 3550 rpm 

@ No water jacketing needed 

e Compact —requires less space 

e Minimum noise level 


With many applications possible because of these advantages, we 
suggest you study the performance curves and other details in 
Bulletin SC-354. You may well find that the long-time economy of 
R-C Spiraxial units will justify replacing less efficient equipment. 





Ask about plur-ability in all R-C equipment 


Centrifugal and Rotary Positive Inert Gas Generators 
Blowers, Gas Pumps and ° 
Exhausters Spiraxial™ Compressors 
. * 


Positive Displacement Detailed bulletins available 
Vacuum Pumps and Meters on all R-C equipment 











Of y 
- " 
4 ind 


A DIVISION OF DRESSER INDUSTRIES, INC. 
456 Illinois Ave., Connersville, indiana. in Canada, 629 Adelaide $t. W., Toronto, Ont. 
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SOLFRUNT: 


(SOLID FRONT CONSTRUCTION) 


the gauge with 
BUILT-IN SAFETY! 


There’s safety with the new USG Solfrunt Gauge . . . behind 
the face is a solid metal wall! In the event of a Bourdon tube 
rupture, pressure is released through the large rubber blowout 
back. The case is of aluminum. 

Like USG’s Supergauge .. . with proper application . . . the 
Solfrunt is built to last a lifetime. 


ARC-LOC MOVEMENT—Rugged beyond compare . . . broad 
generated gear faces, deep stainless steel bushings. Calibration 
adjustments from rear by merely removing blowout back. 


SEGMENT—Stainless steel, with nylon-faced gear section. 
Nylon-to-metal bond stabilizes the nylon against expansion 
and contraction ... maintains accurate pitch diameter . 
assures proper mesh with stainless steel pinion under severe 
temperature and moisture conditions. 


LEGEND ON DIAL—gives complete description of socket, Bour- 
don tube, and movement material for ready identification. 


MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
accurate repositioning of pointer. 

Solfrunt Gauges available in 4!4’’, 6” and 8!4" sizes. For 
complete information on case styles, materials of construction 
and connections, write for Publication 1819. 


UNITED STA 


Home of the SUPERGAUGE Sellersville, Pa. 


TES GAUGE 


Division of American Machine and Metals, Inc. 


THIS MONTH’S 


Firms in 





NEW REPRESENTATIVES 


Lewis-Shepard Products, Inc., 
Watertown, Mass. has ap- 
pointed W. G. Smith, Port- 
land, Ore., as exclusive sales 
and service representative in 
the Portland area. 


Brown-Allen Chemicals, Inc., 
Staten Island, N. Y., has ap- 
pointed Jesse S. Young Co. 
as its exclusive sales repre- 
sentative for its oil division’s 
line of oils, specialties and 
plasticizers in the New York 
and Metropolitan area. 


Owens-Corning Fiberglas Corp. 
has appointed Barrett divi- 
sion of Allied Chem & Dye to 
distribute Fiberglas roof in- 
sulation in 11 southern states. 


NEW COMPANIES 


Nofsinger-Long Co. has been 
formed to handle over-all 
design and construction of 
petroleum and_— chemical 
plants as a result of an agree- 
ment between C. W. Nof- 
singer Co. and Long Con- 
struction Co., both of Kansas 
City, Mo. 


Chemoil Corp. has been formed 
to build a $20-million oil re- 
finery in the New Orleans 
area. 


Thermo Materials, Inc., has 
been formed in San Francisco 
to specialize in the develop- 
ment and production of pre- 
cision high temperature in- 
dustrial ceramics 


Skyway Automotive Products, 
Inc., Salt Lake City, has been 
formed to manufacture brake 
fluids, radiator sealants, anti 
freeze, and other automotive 
chemicals. 





Aerojet - General Nucleonics, 
Walnut Creek, Calif., has 
been formed to develop and 
produce nuclear reactors. 


Minnesota Rainbow Rubber Co.., 


Minneapolis, has been formed 
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to produce custom-molded 
rubber parts from a variety 
of colored materials. 


Vat Dye Institute, a new trade 
organization, has been formed 
by a group of the country’s 
leading manufacturers of vat 
dyes for the textile industry. 


Kermac Nuclear Fuels Corp. 
has been formed to mine and 
mill uranium ore in the Am- 
brosia Lake area of New 
Mexico. 


Pinturas Ico Ltda. has been 
formed in Colombia, S.A., to 
manufacture paints. Owners 
are W. R. Grace and Glidden. 


Fenwal Electronics, Framing- 
ham, Mass., has been formed 
to manufacture precision 
temperature controls and 
heat detectors for industrial 
and aviation use. 


NEW FACILITIES 


Archer - Daniels - Midland Co., 
Minneapolis, has purchased 
half-interest in the Applied 
Radiation Corp., Walnut 
Creek, Calif., producer of 
linear electron accelerators 
and other electronic equip- 
ment. 


Brown Co., paper manufacturer 
of Berlin, N. H., plans to buy 
three companies in North 
Stratford, N. H.: Granite 
State Veneer, Inc., Plywood 
Products, Inc. and Stratford 
Realty Corp. 


Cosden Petroleum Corp. has 
started up a million-gal./yr. 
plant in Big Spring, Tex., to 
produce low-viscosity poly- 
butene. The company has set 
up marketing and distribu- 
tion facilities for the product, 
tradenamed Polyvis. 


faster, more economical 
emulsifying 


«th \\trasonics 





Ultrasonics can reduce production 
costs and accelerate and improve 
many processes in the chemical in- 
dustry. For example, emulsifying oils 
and aqueous solutions — even the 
difficult emulsification of mercury 
and water can be accomplished 
simply and efficiently with ultra- 
sound. 

Gulton Industries now offers a 
complete line of ultrasonic gener- 
ators and matching transducers that 
will solve your emulsification prob- 
lems and, in addition, help you im- 
prove many other chemical processes 
including mixing, degassing, plat- 
ing, and cleaning. 

The GLENNITE® Ultrasonic Gener- 
ator, Model U-405VF, for instance, 
is a variable frequency unit that 
operates in the range from 20KC to 
2MC, has an output of 500 watts, 
input of 100 watts, and an impe- 
dance range of 50 to 2000 ohms. 
it is particularly suited for pilot 
plant experimentation to determine 
the optimum frequency level of 
ultrasonics for specific applications. 

Ultrasonics may be the solution 
to many of your chemical processing 
problems. Why not find out more 
about this new field? Detailed in- 
formation and engineering assis- 
tance is immediately available from 
our staff or the field representative 


in your area. 


VIBRO-CERAMICS DIVISION 


Ee Gruitor Industries, Inc. 


GCULTOM MEDUSTRIES ier 


Sunray Mid-Continent Oil Co. 
has started a new cycling 
plant at Northwest Branch, 
La. Processing 690 million 
cu. ft. of natural gas monthly, 
plant can produce 65,500 bbl. 


~ 





METUCHEN, NEW JERSEY 
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HAVE EARNED INDUSTRY’S ACCEPTANCE 


|_| : J | | 


introduced in 1949, the rapid sales 
growth of DAY “AC” dust filters 
measures industry's approval of this 
totally different dust filter. Bar 


REVERSE JET 
DUST FILTERS 



































graph (drawn to scale) shows 
how sales of DAY “AC” 
filters have increased during 
the past seven years. 
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Utilizing the Hersey principle of reverse air cleaning, DAY “AC” dust filters 
brought industry a needed, long overdue, improved dust filter. This filter has 
many benefits never before found in any dust filter equipment. 


, 
@®NEW HIGH EFFICIENCY 
PF} RFORMANCE—This filter pro- 
vides efficiencies measured as high as 
99.994+-Y,. This assures cleaner air 
and higher product recovery. 


@NEW FILTER MEDIA—DAY 
felted filter media traps more dust 
than woven fabric. Felt gives higher 
efficiency, longer life and has same 
pressure drop as woven fabric. 


Licensed by 
H, J. Hersey, Jr. 


@® NEW DESIGN FEATURES— 
The Hersey principle of reverse jet 
cleaning, DAY self-adjusting blow 
rings, sanitary square-to-round air 
inlets, automatic-continuous opera- 
tion, superior filter media, are just a 
few of the features introduced by DAY. 


® NEW FILTER TUBE CLEAN. 
ING—Patented self-adjusting blow 
rings clean the entire filter tube auto- 
matically and continuously, to give 
DAY filters an air handling capacity 
5 times higher than ordinary filters. 


@® NEW LOW INSTALLATION 
COSTS—Unit sub-assembly saves 
time and money—up to 75% on 
filter erection costs. 


The DAY "AC" Reverse Jet Dust 
Filter is the largest selling filter 
of its type in the world! 


Place the successful operation of your 
dust control system in our hands. Ex- 
perienced DAY Application Engineers 
will survey your plant and supply you 
with engineered recommendations. With 
DAY there is no divided responsibility. 
Our guarantee of satisfaction is backed 
by 75 yeors of experience. 

Bulletin 559 gives important focts and 
complete description of the DAY ‘'AC"’ 
dust filter. Write toDAY for your copy 
of this informative 24-page bulletin. 


856 Third Avenve N. E., Minneapolis 13, Minnesota 
IN CANADA: P. ©. 8ex 70N, Fort William, Ontaric 
Branch Plants: Buffalo, Fort Worth and Toronto, Ontario 
Representatives in Principal Cities 








FIRMS... 


monthly of stabilized distil- 
late, butane, and propane. 


Garfield Chemical and Mfg. 
Corp. is expanding produc- 
tion of sulfuric acid to 1,100 
tons/day by constructing its 
fifth contact sulfuric plant at 
Garfield, Utah. 


Monsanto Chemical Co. has 
completed facilities which 
triple capacity to produce 
vinyl chloride paste resin at 
the Springfield, Mass., plant 
of its plastics division. 


Surface Combustion Corp., To- 
ledo, has completed a plant 
addition to house its heat 
treat furnace and gas gen- 
erator assembly department. 
Insulated building is made 
of reinforced aluminum sid- 
ing with translucent fiber 
glass reinforced plastic sky- 
lights. 


Stauffer Chemical Co. has pur- 
chased Harshaw Chemical 
Co.’s interest in New York- 
Ohio Chemical Corp. and 
Nyotex Chemicals. 


G. D. Searle & Co., Chicago, has 
installed a radioactive tracer 
laboratory to broaden the 
scope of its pharmaceutical 
research, 


Cutter Laboratories has bought 
Corn King Co., Cedar Rapids, 
manufacturer of animal feed 
additives. 


United States Testing Co. has 
opened an analytical soils 
laboratory at its Memphis 
branch. 


Salt Lake Refining Co., San 
Francisco, plans to complete 
a 6,000-bbl./day platinum re- 
former. 


Western Phosphates, Inc. is 
spending $2 million for ex- 
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Here's the EASY WAY TO WELD 


pansion of its plant near Gar- Small Diameter 


field, Utah. Completed by the 
first of the year will be facili- 
ties for production of liquid- 
type high strength nitrogen- 
phosphate fertilizer. 


Hooker Electro-Chemical Co. 
and Oldbury Electro-Chem- 
ical Co., both of Niagara 
Falls, have announced plans 
to merge. 


Permatex Co. has started con- 
struction on a new office 
building at Huntington St., 
Long Island, N. Y. 


American Brass Co. has com- 
pleted a $2.5-million plant at 
Mattoon, IIl., for flexible 
metal hose and tubing. 


Fischer & Porter Co. has opened 
a new sales office in Pensa- 
cola, Fla. 


Parameters, Inc., New Hyde , gl USE W-S 


Park, N. Y., has opened a 
new environmental testing - 

facility for conducting quali- FORGED STEEL 
fication tests in accordance 
with military specifications. 


Wltra Chemical Works, Inc., $0Cc : ET-WELDING FITTINGS 


Paterson, N. J., has com- 
pleted a $250,000 plant addi- 
tion to boost production in its In addition to providing high strength and toughness, W-S 


organic chemical department. Forged Steel Socket-Welding Fittings are also easy to install. 


Pontiac Refining Corp., has in- Deep sockets support and align the pipe for welding... 
stalled a second platformer, a eliminating the need for tack welding or special fixtures. No 
13,000-bbl./day unit at Corpus back-up ring is needed either. The fillet-weld is completely 
Christi, Tex. outside the pipe. Welding icicles just can’t form inside the 

pipe. The result is a clean, tight welded joint that will readily 


Pan-Am Southern Corp. is in- : 
stalling a second ultra-form- resist high pressures and the stresses of shock and vibration. 

ing unit for production of What's more, installation costs are lower. 

high octane gasoline at its W-S Socket-Welding Fittings are available in sizes %”" to 

El Dorado, Ark., refinery. 4” for schedule 40, 80, 160 and double-extra heavy pipe in 


. “4 steel, stainless steels and alloy 

Battelle Institute, Columbus, carbon steel, stainless 7 / 
Ohio, has established a co- steels. 
balt information center to For complete information on the in 
provide technical and eco- stallation and operation advantages of 
ROMS information for users W-S Forged Steel Socket-Welding Fit- 
in the metallurgical, chem- tings, send today for Bulletin A-3-56 
ical, ceramics and nucleonics ings, send today AU, 
industries. 


Standard Oil Co. of California 
cima attains QE® ws rirtines pivisi 
Kp #. K. PORTER COMPANY, INC. 


Segundo, Calif. 
Roselle, New Daten 





Titanium Metals Corp. of 
America has acquired a 15- 
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SIMA 


packless 
valves 


Packless valves are designed for tough applica- 
tions, like critical high vacuums, corrosive or 
dangerous fluids and high temperatures. Our 
experience with these problems has helped us to 
design a packless valve line broad enough to suit 
many of these applications, As evidence may we 
present: 


The 431 Series ~— a greatly improved version of 
the Hoke brass bellows needie valve offering 
extended, leak-tight service life . . . suitable for 
sampling systems and analysis equipment— 
bronze bellows, stainless steel (blunt or vee) 
spindle in 44%" and 14" pipe sizes. 


The 480 Series - Globe or angle valves in brass 
or monel with phosphor bronze or monel bellows. 


The 440 Series — for supercritical applications 
An all stainless bellows valve with Teflon seat— 
16" to 14" pipe sizes. (Both 480 and 440 series 
have replaceable bellows assemblies.) 


The 411 Series - All metal monel diaphragm 
valves with low internal volume and excellent 
service life. 


For those of you who have special problems, 
modifications of these valves are available for 
high temperatures and pressures, You'll find us 
most receptive to your inquiries. 


WE'VE JUST COMPLETED A NEW PACKLESS VALVE 
BULLETIN THAT WE'D LIKE TO SEND TO YOU, 
WRITE TO 


INCORPORATED 


Fluid Control Specialists 
139 S. DEAN STREET, ENGLEWOOD, NEW JERSEY 





FIRMS... 


yr. lease on the Henderson, 
Nev., plant of Pioche Man- 
ganese Co. 


Dierks Paper Co. will complete 
a $10-million kraft mill at 
Pine Bluff, Ark., by Novem- 
ber ’57. 


Ashland Oil & Refining Co. has 
purchased R. J. Brown & Co., 
St. Louis chemical and sol- 
vent producer. 


Hercules Powder Co. will com- 
plete two new tall oil frac- 
tionation plants at Franklin, 
Va., this fall expected to yield 
115 million lb. of rosin and 
fatty acids out of the 140 
million lb./yr. of raw material 
processed, 


Tube Turns has bought $2-mil- 
lion worth of industrial prop- 
erty in Louisville, Ky., for 
expansion purposes. 


ORRadio Industries, Inc., Opeli- 
ka, Ala., will build a $300,000 
plant for the manufacture 
of magnetic instrumentation 
tape for the geo-physical 
field. 


Cutter Laboratories has ac- 
quired Geo. A. Coleman Co., 
owners of Pacific Plastic 
Products of San Francisco. 


Glidden Co. will expand its new 
titanium dioxide plant in Bal- 
timore to quadruple its ca- 
pacity by 1957. 


National Lead Co. has acquired 
a substantial interest in 
Baritina de Venezuela, dis- 
tributor of oil well drilling 
materials which plans to 
build production facilities. 


Lamex Chemical Corp., Leomin- 
ster, Mass., has acquired a 
$500,000 building in Man- 
chester, N. H. 


Southwest Research Institute, 
San Antonio, Tex., will build 
a laboratory for the USS. 
Army Ordnance Corps for re- 
search on fuels and lubri- 
cants of the future. 


Atlas Consolidated Mining and 
Development Corp., Cebu, 
Philippines, will build a $3.5- 
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million fertilizer and acid 
plant which will process 
about 200 tons/day of py- 
rites. 


Allegheny Ludlum Steel Corp. 
will purchase Paul R. Repath, 
Inc., Los Angeles producer of 
electrical steel lamination, 
metal stampings. 


Organic Corp. of America has 
completed a new plant in 
McKeesport, Pa., housing a 
process which takes a city’s 
entire accumulation of raw 
garbage, trash and waste and 
within 14 to 21 days trans- 
forms it into an organic ferti- 
lizer. 


Owens-Corning Fiberglas Corp. 
will complete expansion of its 
textile fiber plant at Ander- 
son, S. C., by mid-1957. Out- 
put will be increased by) 
50%. 


Premier Oil Refining Co. wil! 
spend $1.25 million in mod- 
ernizing its 4,500 bbl./day re- 
finery in Longview, Tex. 


Bay Petroleum Corp. has com- 
pleted construction at Hous- 
ton to increase’ gasoline 
quality to 89, 95 and 98.5 
octanes, 


Shell Chemical Corp. is expand 
ing its customer service lab- 
oratory at Union, N. J. 


Sprout, Waldron & Co. has com- 
pleted a new office building at 
its Muncy, Pa., headquarters. 


H. K. Porter Co. has acquired 
Electric Service Mfg. Co., 
Philadelphia. 


Stanat Mfg. Co is building a 
new plant for making metal 


processing equipment at 
Westbury, N. Y. 


Oak Ridge National Laboratory 
has completed a 2000-curie 
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FOR CONTINUOUS 
OR BATCH OPERATIONS 
































assures rapid, thorough mixing or blending of pulverized or 
granular, wet or dey materials. 


Heavy-duty construction stands up under long runs and obibink 
processing conditions with a minimum of costly downtime. 


Readco Spiral Ribbon Mixers can be supplied for atmospheric, 
elevated pressure or vacuum operation , . . with or without 
temperature controlling jackets. Working capacities up to 

500 cubic feet. 


saxeny-cuemicas ovision MALT TV RVI 


York, Pennsylvania 
CORPORATION 





FIRMS . 


cesium-137 gamma ray source. 
It is the laboratory’s second 
large cesium source. 


Westinghouse Electric Corp. 
plans to build a multimillion- 
dollar distribution  trans- 
former plant in Athens, Ga. 


Rogosin Industries Ltd., a newly 
organized company sponsored 
by American industrialists, 
will build a $20-million rayon 
yarn and tow plant in Israel. 


Ashland Oil & Refining Co., 
Ashland, Ky., has acquired 
R. J. Brown & Co. of St. 
Louis, a producer of solvents 
and chemicals. 


B. T. Babbitt, Inc., has acquired 
two companies in the aerosol 
packaging field: Connecticut 
Chemical Research Corp. and 
its subsidiary, Bostwick Lab- 
oratories, Inc., both of 


E L L Hy © T T Bridgeport, Conn. 


Allied Chemical & Dye Corp.'s 


J i r e Y & U A Barrett Div. has started op- 
erations at its new insulation 


board plant at Sunbury, Pa. 


Imperial Chemical Industries 
plans to complete a titanium 
fabrication mill in Wau- 
narlwydd, South Wales by the 
end of next year. 


Bristol Co., Waterbury, Conn., 
has opened a new western 
sales office in Denver. 


SUSPENSION CLEANER 
For hard scale in straight tubes 

direct drive cleaner using shaft 
and drill heads. Air or electric 
motor driven. Motor supported 
by overhead pipe 


Maruzen Oil plans to ask Jap- 
anese government soon to ap- 
prove building of 5,000 bbl./ 
day refinery on Menam River 
at Bangkok. 


JIFFY GUN BOOSTER 
Combines water and air pressure 
for extra power and speed, recom- 


mended where water pressure is 
low, or scale deposit is heavy. Standard Oil of Ohio plans 


to build a $3.7-million alkyla- 
tion unit and $2.4-million re- 
Pid search center in the Cleve- 
land area. 


u 
H-B Instrument Co., Philadel- 
JIFFY GUN BRUSHES AND PLUGS phia, has purchased the 
Spiral-wound nylon brushes with rubber bumpers Tagliabue Mfg. Co. from 
tubes. Air or steam driven are favorites for small tube cleaning, Rubber plugs Weston Electrical Instrument 
motors. Can be equipped with can also be used. Brushes and plugs available in Corp 
brushes or scraper head. required sizes : 


600 SERIES CLEANERS 
For small curved or straight 


22 2 eS 2.8 0 S'S 88 eS Oe 9866.6 68 68 6 Cee 66 0s 0 6S 


For descriptive bulletins, write Elliott Company, Lagonda Division, Springfield. Ohio. Westinghouse Electric Corp. 
will expand its activities at 


~ ELLIOTT Company Fc Soot Eccede tucgee ome 


mission. 





SILA TORENT) © OT ORE © CCE RATORS © OEAERATING HEATERS © EEC TORE © COMBI MEL ES « CEHTHIF UGA COMPRESSORS © TURBOCHARGERS ¢ TUBE CLEANERS « STRamenS 
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Hercules Powder Co. is con- 
sidering the manufacture of 
high strength nitric acid at 
its Bacchus, Utah, dynamite 
works. Now undergoing a 
$2.2-million expansion, the 
facility will use increased 
amounts of nitric in making 
nitroglycerin for mixing with 
ammonium nitrate in dyna- 
mite manufacture. 


Gladding, McBean & Co. has 
discovered large new deposits 
of high-value clay in Bedford 
Canyon near Corona, Calif. It 
plans a $7-million, 12,000- 
ton/mo. plant adjacent to the 
deposit for the manufacture 
of vitrified clay pipe. 


California Spray Chemical has 
completed a 150-ton/day am- 
monium sulfate crystallizing 
unit, part of its multimillion- 
dollar fertilizer plant at Rich- 
mond, Calif. 


Pure Oil Co. plans a new cata- 
lytic reforming unit at its 
Lemon, IIL, refinery. Unit 
will include a 12,000-bbl./day 
catalytic reformer and a 17,- 
000 bbl./day feed preparation 
unit. 


Texas Oil Co. has land under 
option in Anacortes, Wash., 
for possible construction of a 
Pacific Northwest refinery. 


Tube Turns of Canada Ltd. has 
bought a new plant at Ridge- 
town, Ont. 


Delta Refining Co., Memphis, 
recently sold to the South- 
land Co., will undergo a $1- 
million modernization pro- 
gram to permit production of 
100-plus octane gasoline. 


Burkart-Schier Chemical Co. is 
building a new laboratory at 
Chattanooga to handle re- 
search in connection with a 
contract recently signed with 
American Viscose Co. B-S 
will manufacture’ certain 
Avisco textile chemicals to 
specification and act as sole 
selling agent in 17 states. 


Companhia Industrias Quimicas 
Resende has been formed by 
three Swiss companies 
Sandoz, Ciba and Geigy—to 
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EPOWER 

















DISTANCE | 








| 
10’ 12” 15” 18” 


WE LEFT COMPETITIVE 
RATINGS OUT OF 
THE CHART PURPOSELY.. 


... because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra ‘beef’ alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put “% of all teeth in continuous 
full-depth contact. This results in spreading tooth contact over 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 


¢ ™ Gears ———— 
ars ion, Wi buyjias 


OOUBLE EMVELOPING GEAR SETS & SFEEO REDUCERS 











TIT) € Mettichols Road + Detren 12. Michigan 








FIRMS... 


establish a plant in Rio de 
Janeiro, Brazil, to produce 
300 ton/yr. of aniline and 
150 tons/yr. of basic chem- 
icals for the pharmaceutical 


Capen -aoeriee SPACE SAVERS 
po nl ' or. , é é i j ' i 25. 
ali . For clear water, Write for and tanning industries 


Bulletin 975 





Herbert Chemical Co., Cincin- 
" DOUBLE SUCTION : nati, has bought the Chemical 
WATER, 10 10 14000 n Corp. of America’s caustic 


WATER, 10 to 14,000 gpm. “Buffalo” meri , 
Type SL Pumps. Write for Bulletin 955-Q. soda operation in that city. 


Iowa State College, Ames, will 
be the site of the govern- 


tH ment’s proposed $18-million 
E PUMPS BUILT To LIVE animal disease laboratory. 
LONGER ON YOUR Sa 
Grain Processing Corp., Mus- 
CHEMICAL JOBS ' catine, Iowa, has started con- 


struction of a new building 
eee en for chemical, biochemical and 
“Buffalo” has been building the specialized iiiiinolie® ciminnals 

pumps required by the chemical industries for 


; ated Mallory-Schwarzkopf Metals, 
many years — building them for the long run. inc. ‘Sentevilic, Ale. will 


Th: -j i i i ed , ‘ e 
That takes special engineering and rugg cusp puses complete a plant to produce 


construction — heavy shafts with ball bearing No stuffing and fabricate molybdenum, 


box mainte- 
ogre tungsten and tantalum early 


support — husky impellers — heavy casings a ky in 1957 
A on. see “Package” : 
with plenty of accessibility — other features installation. Write for 


Bulletin 963-F Vv P . . 
; ‘ . Teo ter enezuelan government plans 
you don’t find in ordinary pumps. These “Q do apend €1 milifon next year 


Factor* features cost more to build on two new plants capable of 
; producing 120 tons of am- 


into pumps — yet by the same token, 
ee v monia. 
Buffalo” Pumps have always proven 


far more economical to operate, in American Enka has scheduled 
completion of its $21-million 
rayon staple fiber unit near 


nance costs — less driving power. For CHEMICAL ond PAPER STOCK PUMPS. Morristown, Tenn., for late 
, 2 Diagonally split-shell. Non-clogging. : F 

your next job, make it the pumps Available rubber-lined. Write for Bul- this year. 
letin 953 and check this broad line. 


terms of longer life — lower mainte- 


that will live longer to save you 


money — have your contractor 
NEW LOCATIONS 


write “Buffalo” into plans. 


Isotope Products Inc. has moved 
its main office and plant to 
1711 Elmwood Ave., Buffalo, 
ms Xe 

oho Bam ty 44 odode Continental Turpentine & Rosin 

and rubber-lined. Write for details. Corp. will move its plant and 

operations to Shamrock, Fla., 


about June ’57. 
*The "Q” Factor the built-in Quality 


HEAT TRANSFER PUMPS which provides trouble-free satisfaction : = m . 
handling hi “temperature and long life Baird Chemical Corp. has 
pecially designed for eo lon ac Y 
neat te setae pikes bat moved to 10 West 33rd St., 
transfer, Write today for details New York. 


B FF L National Bureau of Standards 

u A °o PUMPS has bought a tract of land 

DIVISION OF BUFFALO FORGE CO. near Gaithersburg, Md., for 

$01 Beoadwer Buffalo. N.Y. relocation of its Washington, 
Canada Pumps, Ltd., Kitchener, Ont. D. C., laboratories. 


Sales R sentatives in all Princi iti Vet . : , 
ales Kepresentatives in a rincipal Cities Geigy ( hemical ( orp. has moved 


& BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID its pharmaceuticals division 
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to Saw Mill River Rd., Ards- 
ley, N. Y. 


Carbide and Carbon Chemicals 
Co. has moved its New York 
district sales office to 100 
East 42nd St., New York. 


Standard Brands Inc. has moved 
its headquarters to the com- 
pany’s building on Madison 
Ave. at 59th St., New York. 


Keithley Instruments, Inc., has 
moved plant and offices to 
12415 Euclid Ave., Cleveland. 


Wedgeplug Valve Co. has moved 
its entire operation to 4000 
Tenth Ave. North, Birming- 
ham, Ala. 


NEW NAMES 


Vulcan Copper & Supply Co., 
Cincinnati, has changed its 
name to Vulcan-Cincinnati, 
Ine. 


Merck & Co. has changed the _ eg : pee 
name of its division for the 


manufacture and marketing rT} ”7 
of pharmaceuticals and bio- 


logicals to Merck Sharp & 

Dohme Division. 

While this comparatively small Apron Conveyor Dryer was installed to 

— roe er Bape sy immediately provide pilot plant production, it is readily adaptable to 
tronic equipment and _ sys- 
tems, has changed its name to porates all the features available in the largest “National” Dryers of 
Gulton Industries, Inc., as a 
result of a merger with Ther- 
mistor Corp. of America and 
Vibro-Ceramics Corp. 


expansion to meet future large-scale production requirements. It incor- 


this type, including the following: 


The most efficient air control devices, to assure absolute uniformity of air 


distribution and condition through the material. 


NEW LINES Wide flexibility in air delivery by use of adjustable pitch fans. 


New York Air Brake Co. can Adjustable sealing of air to eliminate leakage and dust carry-over to 
now supply a line of high 


vacuum systems and equip- 
ment as a result of its ac- 
quisition of Optical Film En- 
gineering Co., Philadelphia. 


chain and other parts of equipment. 
Newest heavy-duty trussed-type apron hinges. 


Latest devices for chain alignment control and lubrication. 


Thermal Research & Engineer- 
ing Corp., Conshohocken, Pa., 
has been granted exclusive Multiple Apron Conveyor Dryers and Related Equipment 
rights to manufacture and 
sell high intensity combus- 
tion devices developed and The NATIONAL DRYING MACHINERY Co. 
patented by Lummus Co. 


Send for Folder Describing “National” Single and 


LEHIGH AVE. and HANCOCK ST., PHILADELPHIA 33, PA. 
Ferro Corp., Cleveland, has 
acquired sales and manufac- New England Agent; JONES & HUNT, INC., Gloucester, Mass 
turing rights for Curran con- Cable Address: “NADRYMA”—W. U, Code 
veyor type spray pickling ma- 
chines from B. F. Goodrich. 
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Transfer Hose of KEL-F Elastomer handles red fuming nitric acid 
over long periods of time without deteriorating. Protective Clothing 


of elastomer-coated fabric shields workers from corrosive materials 


15) b2]/2 Fluorocarbon Elastomers are doing 
jobs that rubber never did before! 


Rubber is perhaps the most useful and versatile non-metallic 
material used by industry today. Its resilience and resist- 
ance to abrasion and breakdown make it an important tool 
in industrial techniques and plant equipment. 

Yet in many applications—where the mechanical proper- 
ties of rubber are vitally needed —extremely high-tempera- 
ture and corrosive operating conditions rule out its use 

The development of KEL-F Fluorocarbon Elastomer 
fills a long felt need, Here is a high strength rubber that can 
operate effectively under conditions that swell, stretch and 
melt ordinary rubber 

Today, KEL-F Elastomer can be considered for those 
jobs once thought “impossible” for rubber. Just check its 
outstanding properties: 

@ Extreme resistance to acids, ozone, and other oxidants 
@ Thermal stability to 400°1 

@ High resistance to solvents, fuels and lubricants 

® Low moisture absorption 

®@ Good dielectric properties 


@ Non-flammability 


412 


KEL-F Elastomers have convincingly demonstrated their 
value in a variety of industrial roles: As sealants for corro- 
sive liquids, abrasion and corrosion resistant pump impel- 
lers . . . heat and chemical resistant hose, tubing, dia- 
phragms, gaskets... transmission, brake and aircraft seals 

. corrosion and flame resistant protective clothing 
electrical and shock insulation 

rhis new elastomer is 2 ~esult of Kellogg’s comprehen- 
sive research in fluorocar. 1 chemistry. Its performance 
characteristics are well estaviished in the chemical. electri- 
cal and equipment fields. If your work involves rubber at 
any point, then KEL-F Elastomer warrants investigation. 

Our Technical Staff is prepared to work with you in 
adapting KEL-F Elastomer to your needs. For further in- 
formation, write: The M. W. Kellogg Company, Chemical 
Manufacturing Division, P O. Box 469, Jersey City 3, N. J. 


THE M. W. KELLOGG COMPANY 
Subsidiary of Pullman Incorporated 


TR KEL-F is the registered trademark of 


The M. W. Kellogg Company for tts fluerecarbon products 
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i "Round-the-Calendar 
There's Operation 


\Y+)°] al with Allis-Chalmers 
MOTORS 











MORE IRON AND COPPER 


provide double protection against 
costly breakdowns. Liberal use of 





cast iron protects against frame 
distortion, and greater amount of 
copper increases electrical life 


MORE COOLING SURFACE 


of Allis-Chalmers deep-rib motors 
makes insulation burnouts highly 
improbable under normal condi 
tions. There are no external en 
closed air passages to become 
clogged 

















a 

& 
t 

ca 


ey A NATIONAL NETWORK 


. of Allis-Chalmers Motor Dis 


tributors is on the job day and 
night... ready to provide the fast 
service needed to keep your plant 


operating 'round-the-calendar 


As a new machinery component or as replacement, specify Allis-Chalmers 
motors. To find out more, contact your nearby Allis-Chalmers district 
office, your A-C distributor, or write Allis-Chalmers 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


, General Products 





.»more convenience... 
productive floor space 
...satety! 





FOR 2300 TO 5000 
VOLT MOTORS 


Centralized Control for an entire 
plant or department 


Time-saving, cost-cutting convenience in plan- 
ning, buying, installation, and operation are 
all yours with Allis-Chalmers centralized high 
voltage control. In addition, the factory-assem- 
bled lineup, installed in an out-of-the-way loca- 
tion, releases critical floor space for profitable 
production. From the safety standpoint, the 
control operates in cleaner atmosphere and can 
be isolated from unauthorized personnel when 
located in a separate control room or area. 








Low-Cost Installation 

Control is factory-assembled and bussed 
—conduit layout simplified. Lineup re- 
quires only one incoming feeder. 


Simplified Expansion 

Expanding lineup is simply a matter 
of adding a starter and connecting the 
bus. Each starter unit is self-contained. 


Attractive Appearance 
Uniformity of cubicles presents mod- 
ern, streamlined appearance. Concen 
trating control in one lineup eliminates 
cluttered look. 


One Company Responsibility 
Responsibility for assembling proper 
devices and for control performance 
rests with Allis-Chalmers. 








For complete information, see your A-C representative or write 
Allis-Chalmers, General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-4978 
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SPECIFICATION DATA 
Model KD-30 Single Stage-Duplex 
Design High Vacuum Pump 
Ultimate Pressure (Mcleod Coven) 
Free Air Displacement . 
Free Air Displacement . 
RPM . 
Motor H.P. . 
Motor RPM . 
Oil Capacity . 
Cooling . eo 
Shoft Diameter . 
Inlet Connection . 
Outlet Connection 
Valve Type ° 
Seporator Tank . . ° 
Net Weight, nan Unit : 
Overall Di lete Unit with Motor: 
— 28%"; Width — nove ‘; Height — 197%” 








10 Microns 
. WACEM 
14.4 Liters/sec. 
ee eae 


“1a! “ ‘screwed 
1%" screwed 


Poppet 


? Kinney Swirl 
* 370 Ibs. 


Length 








Ki ig M EY MFG. DIVISION 





THE WEW YORK AIR BRAKE soars" (fh) 
355) WASHINGTON STREET + BOSTON 30+ MASS. 


PMTERMATION AL SALES OFFICE OO WEST ST, WEW YORH 6, wT 


© Please send complete data describing the new Model 


KD-30 high vacuum pump. 
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Model KD-30 High Vacuum Pump! 


Here is functionally vibration-free pump performance to provide the 
vital vacuum needed in research, pilot plant, or production applications 
throughout the chemical industry. 
¢ For portable installations 
* For systems requiring a minimum vibration tolerance factor 
¢ For increased wear-life of pump components 
* For other design features (Kinney Swirl Separator Tank, Gas 
Ballasting, etc.) found only on Kinney pumps, check the Specification 
Data and Pumping Speed Curve and see why this compact, single-stage, 
duplex design high ~scuum pump is a worthy addition to the Kinney 
vacuum pump line, whe world’s largest. 

For superior vacuum equipment, contact the Vacuum Equipment 
Division of The New York Air Brake Company at address beléw, 

Our engineers will gladly send recommendations on your particular 
vacuum equipment needs. Request additional data today or contact one 
of our competently staffed district offices . . . in Baltimore, Charleston, 
W. Va., Charlotte, N. C., Chicago (La Grange), Cleveland, Detroit, 
Houston, Los Angeles, New Orleans, New York, Philadelphia, Pittsburgh, 
San Francisco, St. Louis .. . or The International Sales Office, 90 West 
St., New York 6, N. Y. 


RNIN mts th y ete sn ene ot 


Name Title 
Company 
Street 


City 





How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 





Simultaneous measurement of both oxygen 
and combustibles is needed to obtain optimum 
combustion. No instrument that measures only 
one of these two interdependable factors can 
give you the full information necessary. 


Now, Bailey offers two units, each giving a con- 
tinuous and simultaneous double check on 
combustion efficiency: a permanent analyzer- 
recorder which records both factors on a single 
chart; and a new light weight, portable unit 
which indicates both factors. 


Both instruments measure: (1) excess air —re- 
gardless of the fuel or combinations of fuel 
being burned, (2) mixing efficiency of your fuel 
burning equipment by showing per cent com- 
bustibles in the flue gas. ; 
Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 


Both units are designed to increase efficiency Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim- 
in the furnace operations of the steel industry, ply measure both oxygen and combustibles in flue gas. 

on glass tanks, cement and lime kilns, ceramic 

and refractory kilns, steam boilers and also on direct and into these two efficiency provers. A Bailey engineer 
indirect-fired furnaces in the metal processing industries. will be glad to give you details or write us for product 
To prevent your money from becoming waste gas, look specifications. 


For portable use— For permanent installation 
HEAT PROVER Analyzer Oxygen-Combustibles Recorder 


The famous Cities Service 


HEAT PROVER analyzer 
is now Bailey built and 
sold, Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a thermo- 
couple for temperature 
measurement. 


Instrument dials are dual 
range for greater accuracy 
and sensitivity. 


The Bailey Oxygen-Combus- 
tibles Analyzer -Recorder 
coordinates both records on 
one chart. These records 
enable the operator to keep 
fuel burning equipment per- 
forming continuously in the 
zone of maximum combus- 
tion efficiency. Excess air 
may be reduced to the point 
where combustibles begin 
to show. 


instruments and controls for power and process 


BAILEY METER COMPANY 


1054 IVANHOE ROAD « CLEVELAND 10, OHIO 
in Canada—Baliey Meter Company Limited, Montreal 
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Comparison of hot strength at 1720° C and 25 psi 
shows CARBOFRAX® silicon carbide brick undeformed 
on extreme left, MULLFRAX® brick with only 1.4% 
contraction, ordinary refractories in various stages of 
deformation. The one on extreme right failed at 1650° C. 


fifth in a series... 
HOT STRENGTH 


Unusual Properties of Refractory Materials 


Hot Strength — When load is applied to a refractory its ability VALUABLE INFORMATION FOR USERS OF: 
to resist heat is lessened. Increasing either load or temperature, 
or both, often causes the refractory to fail. 
As these factors are combined in most installations — large 
and small — hort strength of a refractory takes on new value CATALTEN CLPVORTS © CORE, SORIDE, KHTMES AND CARRIES 
The effect of temperature in combination with load is shown HIGH-TEMPERATURE MATERIALS © CERAMIC FIBER 
by specimens pictured above. Further tests provided these data: 
In a test under 50 psi, a MULLFRAX® electric furnace mullite 
brick showed no linear contraction when held at 1500°C for 
100 hours. Ordinary brick contracted an average of 7.58%, at 
1500°C but that at only 35 psi. In another typical case complete 
failure (15% contraction) was experienced with a commonly- 
used refractory at 1350°C and a load of 25 psi. a ee 
These didiawen in hot strength prove this: Where refrac- FT MAIL THIS COUPON. TODAY am 
tories fail under load and temperature, Carborundum refrac- Dept, 1106, Refractories Division 
tories have the extra resistance needed to avoid slumping and, 
thereby, to effect less downtime, lowered maintenance costs 
and greater output. Please send me the forthcoming issue of “Refractories” 
Hot strength may work in another way, too. It permits use 
of thinner section refractories, thus reducing overall load. More Title 
insulation may be used to lower heat losses. 
Carborundum’s magazine “Refractories” pinpoints many 
practical applications for these unusual products. The next issue 
carries a feature article on “hot strength”. Send for your copy 


today. 
CARBORUNDUM 


Registered Trade Mark 


REFRACTORIES @ CASTABLE CEMENTS @ POROUS PLATES AND TUBES 


all in the new magazine “Refractories” 


The Carborundum Company, Perth Amboy, N. J. 








a Come to Crouse-Hinds 


Explosion-Proof 
cONDULET’ F mane 


by the National 
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CONDULETS @® FLOODLIGHTS © TRAFFIC SIGNALS @© AIRPORT LIGHTING 








for Complete Protection against 


Electrically-Ignited Explosions... 


ee « No chain of explosion-proof electrical devices is stronger than 
its weakest link. 


Crouse-Hinds — and only Crouse-Hinds — can provide positive 
protection wherever the merest spark can possibly occur in ex- 
plosive atmospheres . . . from size 5 motor starters to sound-pow- 
ered telephones. There are over 15,000 conventional and explosion- 
proof products in the Condulet line! They are available through 
your Crouse-Hinds distributor. 


For further assistance on your explosion-proofing problem, 
just call the nearest Crouse-Hinds office listed below. Our field 
engineers are electrical engineers, fully qualified to make specific 
recommendations for your plant. 


CROUSE-HINDS COMPANY 


SYRACUSE 1 N Y 












Another Industrial Leader... 





Tractor Development 
and Testing Building for 
1.1. Case Co., Racine, Wisconsin 


continues to build with 


Storage 
Building for 


Ca de, esa LU RIA Buildi ngs 


ey J.I.Case Co. = 


— SZ 


Tool & Pattern Shop 
Warehouse and Loading Dock for for J. 1. Case Co, 


11. Case Co, Bettendort, tows Only LURIA offers you the SPEED and ECONOMY of Anniston, Alabama 
STANDARDIZATION ... plus all the ADAPTABILITY 
and DURABILITY of CUSTOM-DESIGNED UNITS 








For J. I. Case, famed manufacturer of farm machinery, a 
total of 19 Luria structural steel buildings! And Luria’s 
re-order record with other industrial leaders is equally Sateen 
Manufacturing Building for impressive ... because Luria Buildings deliver such im- Coes Case Co, 
4.1 Cose Co., Anniston, Alabome pressive performance. Each structure surpasses the most ' 

stringent building codes. Each represents substantial 
savings. Each is adaptable to individual requirements. 
These are the reasons why Luria Standardized Build- 
ings can meet the needs of your expansion program, 





Discuss it with your Luria representative. 


LURIA ENGINEERING Company Platform Shed for 


Branch Showrooms and J. |. Case Co., Burlington, lowe 
Warehouse for J. |. Case Co., 
Houston, Texas 


511 FIFTH AVENUE, NEW YORK 17, N. Y 
District Offices; ATLANTA «¢ PHILADELPHIA ¢ BOSTON 
CHICAGO « WASHINGTON, D.C. ¢ Plant: BETHLEHEM, PA, 











Manutocturing ar } ‘Tt. ji 
Building for Storage Building for J. 1. Case Co., : Receiving and Manufacturing Building 


J.1. Case Co., Stockton, California Racine, Wisconsin for J. 1. Case Co., Racine, Wisconsin 


LURIA Customers are REPEAT Customers 
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The Atom goes to sea... 


and with it— AUTOCLAVE Valves 


The world's first atomic powered 
underwater ship—United States Navy 
Submarine Nautilus—carries within her 
hull, special valves engineered and 
manufactured by @ . 


The same engineering skill and crafts- 
manship which @ contributes to the 
maritime alertness of the Nautilus, is 
available to you in meeting the prob- 
lems of your research and develop- 
ment work. Consult with us on your 
pilot plant and laboratory require- 
ments for high pressure equipment. 


LUTUELAVE ENGINEERS 


2930 WEST 22No STREET e@ ERIE, PENNSYLVANIA 
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pays off 5 ways! 


How can you use the five advantages gained by a 
prominent distillery when it changed to Carpenter 
Stainless Tubing for a new stillage evaporator? 


Twice the service life . . . greater operating efficiency 
... lighter weight... greater carrying capacity... 
anda higher cost-life ratio are the proven results 
obtained with more than a mile of Carpenter Stain- 
less Tubing in this evaporator. 


Additional proof of how Carpenter quality pays 
off on job after job is available from your Carpenter 
Distributor. Discover the profitable difference 
Carpenter can make on your own processing and 
transfer lines, evaporators, heat exchangers and 
similar applications. 


Talk to your Carpenter Distributor now about cost- 
Savings you may be able to obtain by switching to 
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Carpenter Stainless Tubing or Pipe. Remember, 
you are sure of getting the highest possible degree 
of perfection in Carpenter tubing because it must 
pass the most exacting non-destructive test ever 
applied to stainless tubing. 


MEMBER ‘ é> 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


CARSTERELCO’ 


Stainless Tubing & Pipe 


419 











ADHESIVE 


"TEFLON" 


LINING 








If no other lining can take it 


specity RIM BONDABLE CTeffor 


Whether for lining tanks, kettles, spray 
booths, guard rails on conveyors, or for 
other purposes—you can depend on R/M 
Bondable “Teflon” to take anything that 
comes. It is impervious to all known in- 
dustrial acids, caustics and solvents. It is 
noncontaminating, nonabsorbent, will not 
harbor bacteria, Nothing will stick to it on 
the untreated surface, but the bondable 
surface is easily cemented to a great va- 
riety of materials, 

Sodium-etched on one side, R/M Bond 
able “Teflon” offers excellent adhesive 
characteristics when applied with conven- 
tional adhesives as the bonding agents 
Linings will be ready for use after stand- 
ing overnight at room temperatures, or in 


shorter times after being cured with heat. 

For those processors who do not wish to 
line their own tanks, R/M provides a 
complete “Teflon” factory-lining service 
under the supervision of highly skilled 
engineers, ‘ 

R/M Bondable “Teflon” tape is avail- 
able to processors in thicknesses from 
005 to .060 in., widths from % to 18 in. 
It is also available in sheets in thicknesses 
from 1/16 to % in. and in 24 x 24, 
24 x 48, and 48 x 48 in. sizes. 

R/M Bondable “Teflon” is just one of 
the many “Teflon” products for your in- 
dustry. The full line includes packings, 
gaskets, expansion joints, and many other 
forms. Write for more information. 


*Du Pont trademark 





Address ali inquiries on R/M Bondabie 
Teflon” and other ‘‘Tefion” products to 
PLASTIC PRODUCTS DIVISION 

Raybestos-Manhattan, Inc 
Manheim, Pa. 


Address all inquiries on R/M's tank 
lining service to 
MANHATTAN RUBBER DIVISION 
Raybestos-Manhattan, inc 
Passaic, N.J. 











RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION, MANHEIM, PA. 


FACTORIES; Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, ind.; Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. 


Rubber Covered Equipment « Brake Linings « 


420 


Engineered Plastic, Industrial Rubber, and Sintered Metal Products « 
Brake Blocks « 


Packings « 


Clutch Facings « Fan Belts « 


Radiator Hose « 


Asbestos Textiles « Abrasive and Diamond Wheels 


Laundry Pads and Covers « Bowling Bails 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 


THE MAN WE MEAN IS A COMPOSITE of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job, It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine 
—the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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WHERE 
(og 2: 


Featuring additional Equipment, Me 
terials, Supplies & Services tor 
the Process Industry 

















THE RIGHT 
LOCATION 


for your operation 


ao a 


Carolina Power & Light Co 
RALEIGH NORTH CARO! NA 











FEED 
MATERIAL 
BY 
WEIGHT 


* 
MERRICK FEEDOWEIGHT 


MERRICK SCALE MFG. CO. 
171 SUMMER ST”, PASSAIC, N. J 











ANY 
FOR MEASURING TANK LiQuiD 
CONTENTS ANY DISTANCE AWAY 


INSTRUMENT CO. 


491 GETTY AVENUE, PATERSON, Ws | 94s 











Make it a habit 


to check, eoch issue, the onanounce- 
ments aopeoring in 1s 

WHERE TO BUY SECTION 
They supplement other advertisi in 
CHEMICAL ENGINEERING of cvaleats 
and services essential to modern chemi- 
cal plent operation 
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PROFESSIONAL SERVICES 


PROCESS DEVELOPMENT & PILOT PLANT WORK CHEMICAL & BACTERIOLOGICAL ANALYSIS 


PLANT CONSTRUCTION & ERECTION 
PROCESS & PLANT DESIGN 
EVALUATION AND APPRAISAL 
EQUIPMENT DESIGN 


SYSTEMS ENGINEERING 
INSTRUMENTATION 
CATALYST DEVELOPMENT 
PATENTS 





TRANSLATIONS 
PLANT SITE SELECTION 
MANAGEMENT 
GENERAL CONSULTING 








COMPLETE TECHNICAL & Sosmuenes -__ 
270 Perk Ave, 


R. S. ARIES & ASSOCIATES 
Cosultants to the Chemical Industries 


~~ Products and fussenees 
ew Product Developr 
Des o initial Operation eC "Complete P Plante 
recess Analysis —— Market 


EL 656-1480 New York 17, N. ¥ 


KNOWLES ASSOCIATES 
Chemical m --—¥ ~Mechanical 


Consultation 
Complete Plants - 
Heavy Chemicals - 


1¥ Kector Street 


Design 

Equipment 

Ore Dressing 

ew York 6, New York 
Bowling ous 9-3456 


SANDERSON & PORTER 
ENGINEERS 


DESIGN 
CONSTRUCTION 








fhywtherm installations 
269 Routh State Street 


W. L. BADGER 


OONBULTING CHEMICAL BNGINBER 


Pvaporation, (rystaliization, and Heat Transfer; 
‘owplete plants for salt and caustic soda; Complete 


Ann Arbor, Mich 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


izou N. Broad St Phils. 21, Pe 
Offices Throughout the World 


J. E. SIRRINE COMPANY 
Engineers 
Piant Design & Surveys covering Chemicals, Elec 
trochemiral and Metallurgical Production; Trade 
Waste Disposal; Water Supply & Treatment; 
Analyses & Hevports 


Greenville South Carolina 











420 Lazington Avenue 


CARTER & NANSEN CO., INC. 
DISTILLATION-—-ABSORPTION 
Plante Process Equipment 

New York 17, N. Y. 


R. B. MACMULLIN 
ASSOCIATES 
Chemical and Electrochemical Plants 


Complete Process and Project Engineering 
esearch Guidance Economie Surveys 


610 Hancock Bidg Niagara Fails, NY 


TECHNICAL ENTERPRISES, Inc 


Engineers—Consultants—Chemists 
to 
Chemical Food Pharmaceutical Industries 
iemeees Mnginserins Services 
Prod & lrocess Kesearch & Development 

SPEC TAL i8TS IN marx I, rh MANU FACTURING 
NTS 
WH 3.1544 


$1 South St., New vork 7 N. ¥ 








59 So, Broadway 


CARL DEMRICK 


Technical Translation: 
Send for Cireular 


Yonkers, N.Y 


METCALF & EDDY 


Engineers 
Industrial Waste Treatment 
Water Supply and Water Purificatio: 
Stream Pollution Investigations 
Laboratory 


“tatler Bidg Reston 14 


TRANSDYNE CORPORATION 
Manufacturing Engineers 


7. 
Specialists in the application of 
Electronics to |':ocess Industries 
. 


Temperature, Mhotoelectric, Digital, Analog, Flow 
Controls designed for specific applications 


7337 Grand Ave. Maspeth 78. New Vor 








62 Wall & 
New York 6 


D. Q. KERN ASSOCIATES 
Thermal Process Technology 


A Supporting Staff of Fifty 
Engineers, Designers, Detailers 


7014 Burlid Ave, Cleveland 3, 0 
646 Wyatt Bia 
Washington 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations Reports — Design — Supervision 
Anniston, Ale 


Augusta, Ga Atlanta, Ga 


UNITED INTERNATIONAL 
RESEARCH INC. 


Specialists in the chemistry, electrochemistry and 
production of fluerine, chiorine and todine 
tungsten, chrowium, boron, titanium, uranium 
selenium, manganese, cobalt, and nickel 
and their compounds 


38-15 30th Street Long Island City, N. Y 








KOHN & PECHENICK 
Consulting Chemical Bngtneers 
Plante — Process — Equipment 
DERION 
Trouble Shooting 


Rireckiyn 22, N.Y 


Reports Appralealy 


262 Huren %& 








PILOT ENGINEERING COMPANY 
RESEARCH & DEVELOPMENT 
From idea through pilot plant 


MERION 
Process - Complete ptants 
PRODUCTION 
Supervision 
Improvements 


P.O. Ros 64 


Equipment - 


Trouble shooting 
By-product recover) 


Brooklyn 6, N 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 


80 Broad Street, New York 4 











By reason of special training, wide experience and tested ability, coupled with professional 
integrity, the consulting engineer brings to his client detached engineering and economic advice 
that rise above local limitations and encompasses the availability of all modern developments in 


the fields where he practices as an expert. 


more than he cost him.” 


His services, which do not replace but supplement and 
broaden those of regularly employed personnel, are justified on the ground that he saves his client 
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NATIONAL 7 cron _-sares— 


” 


columns-—-30 inches to a page 
Subject to Agency Commission Not 


The Advertisements in this section include all employment opportunities » t, technical, 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Selling Opportunities Offered Labor Bureaus 


Send NEW ADS or Inquiries to Class. Adv. Div. of CHEMICAL ENGINEERING, P. O. Box 12, N. Y., 


EMPLOYMENT OPPORTUNITIES 


selling, office, skilled manual, ete 


UNDISPLAYED 


The advertising rate is $23.25 per inch f all advertising $1.80 per line, minimum 3 lines. To figure advance payment 
appeariag on other than a contract basi Contract rate count 5 average words as a line 
juoted on request Position wanted ads are '» of above rate 


Box Numbers counts aa | line 
An advertising inch is measured %” vertically on a column Discount of 10% if full payment is made | 
ecutive insertions 
subject to Agency Commission 


36, N. Y. November Issue closes October 2nd 








CHIEF MECHANICAL ENGINEER 
Staff position directing plant engineering functions E T LEADER 
in 4 plant operation, Opportunity, prestige, respon 

sibility and authority in nationally known Co., 
Starting salary $12,000 plus bonus. Employer as + e 

sumes agency fee and relocation expense Chemical Engineer 
28 E. Jackson Bi Chicago 4, til. 


MONARCH PERSONNEL 
A challenging position is open for an 


experienced Chemical Engineer to act 


CHEMICAL ENGINEERS as project leader. This position is con 


An active, confidential service! 
Interview at your convenience. cerned with pilot plant design, construc 
tion, and operation 








Call, write or wire 
GLADYS HUNTING (Consu'tant) 
DRAKE PERSONNEL, INC. This position requires a man with a 


220 So. State St. Rm. 628 Chicago 4, 1! 7 : ing and ex 
Warrlesn 7.8.60 degree in Chemical Engineering 











tensive experience in moderately high 





sures. You may use your initiative 
REPLIES (Bor No,): Address to office nearest you preemus Y Y 
c/o This publication Classified Adv. Div and creative ability and work with 


NEW YORK: P, O. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave other leading scientists in this field 


SAN FRANCISCO: 68 Post St 
LOS ANGSLES: 1186 W. 66h Bt. (47) We offer excellent employee benefits, 





opportunity for advancement, and a 
POSITION VACANT 
good salary. Please send resume to 
Man with Technical background in Mechanical 
or Chemical Engineering to sell special equip- 
ment. Must be free to travel. Headquarters Mr. J. A. Metzger 


tiucnarne’™ SY Fors!) ARMOUR RESEARCH FOUNDATION 


SELLING OPPORTUNITY OFFERED te F 
Iinois Institute of Technology 
Manufacturer of Heat-Transfer apparatus & 10 West 35th Street 
pressure vessels required additional sales | Chicago Ilinois 
representation in East. Contacts in Chemi- a 
cal Plants. Marine, oil refineries and power 
plants desirable. RW-1952, Chemical En- 


er PLANNING ENGINEER 
CHEMICAL — METALLURGICAL 
EMPLOYMENT SERVICES JOB: broad company-wide planning with nation 
Uy known non-ferrous metals firm 


Salaried Positions $5,000 to $35,000. We EXPERIENCE REQUIRED: extractive metallurey 
and/or heavy chemicals. Economic evaluation 


offer the original personal employment serv- Salary open. Send complete resume —age, training 
ice (established 46 years). Procedure of | experience, salary desired . 
highest ethical standards is individualized P-2691, Chemical Engineering 

to your personal requirements. Identity cov- Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
ered, present position protected Ask for 
particulars. R, , Bixby, Inc., 533 Brisbane 
Bidg., Buffalo 3, N. Y. 


Salaried Personne! $5,000-$35.000. This ' 
Confidential service established 1920, is ASSISTANT CHIEF ENGINEER 
geared to needs of high grade men who seek 
a change of connection, under conditions 
assuring, if employed, full protection to 
present position. Send name and address only 
for details. Personal consultation invited. 
Jira Thayer Jennings, Dept. L. P. O. Box 674, construction experience, for charge under Chief En 
Manchester, Vermont. gineer of all shops, foundry, mobile equipment in 
eluding loading, marine, railway and construction; 
POSITIONS WANTED maintenance and repair of all types of equipment 
Management position with progressive fer- 7200 KVA diesel generating plant. Mine and mill 
tilizer company. B. S. Agriculture Chemistry 2600 tons/day. Flotation Mill Copper, Salary open 
1949. Age 37, family. 8 yrs. experience pro- | Foreign. With initial letter send full experience, 
duction & sales commercial fertilizer. 4 yrs. references, age, marital status, number and age of 
plant supervision, 4 yrs. manager plant children. Reply: Cyprus Mines Corporation, 92% 
50,000 annual tons, Minimum $9.500, West Sixth Street, Los Angeles 14, Caiifornia 
PW-2812, Chemical Engineering. 














Age limit 45 Must be graduate mechanical, 
chemical or civil engineer with natural mechanical 
ability, excellent practical and supervisory and some 





Licensed Engineer, ME. and E.E. 25 years 


experience Maint. Engin. and Constr. mining, 





smelting and chemical plant. Age 47. De 

ire iti oh . "W-2988. C ie 

—<—. — CHEMICAL ENGINEERS 

$5,000—$14,000 

Openings with top Twin Cities firms in plastics 
coatings, vegetable oils dd fats d other indus 

ADDITIONAL trish onemienig mts Executive ond edminietrative 

EMPLOYMENT ADVERTISING as well as production and process, Bend resume to 

ON PAGES 424-426 WALKER EMPLOYMENT SERVICE 











212 So. Seventh $:., pois 2, M 








TOP-FLIGHT 


ENGINEERS 
DESIGNERS 
—— DRAFTSMEN — 








McKEE has openings for top men to fill 
important, permanent positions, with excellent 
prospects for promotion to supervisory, staff 
and executive posts in our expanding or- 


ganization, 


Our Metals, Refinery and Industria! Divisions 
offer you wide choice of opportunity to make 
fullest use of your talents in the design of 
refineries, blast furnaces, steel, sintering, chem- 


ical and industrial plants and their auxiliaries, 


Investigate the advantages of top compensa- 
tion, ideal working conditions, employment 
security, advancement opportunity and many 


generous benefits available to you at McKee. 


Telephone TOwer 1-2300, Cleveland, Ohie 
or write to Edward A. Kolner, 
Arthur G. McKee & Company, 

2300 Chester Ave., Cleveland 1, Ohie 


Arthur G. McKee & Company 


Engineering offices in 


CLEVELAND, OHIO + UNION, N.J. » TORONTO, ONT. 








SEE CHEMSTRAND’S AD on 
Page 289 of THIS MAGAZINE 


Positions available for 


ENGINEERS 


(Chemical, Mechanical, Metallurg- 
ical, Textile, Industrial, Instrument 
and Civil) and 


CHEMISTS 


(Organic, Physical, Analytical—Iin- 
strumental and Wet Method, Textile 
Chemists.) 

Write to Technical Personnel Department 


THE 


CHEMSTRAND 


CORPORATION 
Decatur, Alabama 
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EMPLOYMENT OPPORTUNITIES 
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CLYDE A.- 
1737-A 


There's a bright futu 


THE STANDARD Ol 


HIGH 
TEMPERATURE 
TECHNOLOGY 


Interested in High Temperature Re 
actions? An exceptional opportunity 
for chemists, physicists or engineers 
to work in a new laboratory devoted 
to an intensive study of high tem- 
perature reactions for development 
of new thermally and chemically 
stable products for industry. 

The men we want should have a 
working knowledge of thermody- 
namics, physical chemistry and heat 
flow or an interest in the evaluation 
of high temperature products. 


Emphasis will be placed on the 
study of solid state or gaseous re- 
actions occurring above 2000°C and 
evaluation of commercial possibili- 
ties of the reaction products. 

If you are interested in working 
in this challenging field of high tem. 
peratures in a modern, well equipped 
laboratory for a leader in high tem 
perature technology, please call or 
write to: 

Dr. N. J. Johnson 

Director, Development Laboratory 
National Carbon Company 

A Division of Union Carbide and Carbon Co:poration 
Niagara Falls, New York 
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WHERE 
do you 
start 
training 
for 
promotion 
from your 
first day 
on the job? 


For the answer, 
turn to page 399 





RESEARCH 
ENGINEERS 


Unusual opportunity to do stimulating 
work in Chemical Engineering or Re- 
actor Technology research on pilot plant 
or laboratory scale. Several years ex- 
perience desirable in reactor water tech- 
nology, reactor economics, or radio- 
chemical techniques. 


Opportunities to direct projects or work 
under experienced men. These are per- 
manent positions offering professional 
and personal growth. Please send 
resume to 


Mr. J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 
of 
Ilinois Institute of Technology 


10 West 35th Street 
Chicago, Illinois 








MECHANICAL AND 
CHEMICAL ENGINEER 


Unusual opportunities for graduate Me- 
chanical and Chemical Engineers for an 
expanding manufacturer of heat exchang- 
ers, surface condensers and steam jet 
ejectors. We have several openings in all 
phases of engineering, from Design to 
Sales, offering an engineer a secure, stable 
job created by normal, steady, upward 
growth of the Ross organization. oung, 
ambitious engineers have a future at Ross. 
Please submit resume and salary desired 
to 
Employment Manager 


Ross Heat Exchanger Division 
American-Standard 
1407 West Avenue, Buffalo 13, New York 








Process Engineer 


h 1 


A chemical or mec i gi 
with at least five years industrial ex- 
perience, to analyze technological, eco- 
nomic and procedural problems in the 
manufacture of pulp and paper. An 
opportunity for significant achievement. 
Salary open. Apply to Personnel Dept., 
West Virginia Pulp and Paper Com- 
pany. 230 Park Avenue, New York 17, 
N. Y. 











WANTED 


TECHNICAL EDITORS 


To provide for its continued growth 
Chemical Week is seeking two additional 
assistant editors—preferably chemists or 
chemical engineers with two to three years 
business experience. Essential: Ability to 
meet people, dig out facts, interpret them 
intelligently and write lucidly. Please sub- 


mit resume to: 
PERSONNEL DIRECTOR 
McGRAW-HILL PUBLISHING CO 


330 W. 42ND ST. 
NEW YORK 35, N. Y. 
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CAREER 
OPPORTUNITIES 
WITH PHILLIPS 66 


DESIGN ENGINEERS, DESIGNERS 
and DRAFTSMEN 


Chemical, electrical, mechanical, struc- 
tural, and architectural engineers, design- 
ers, and draftsmen need for design of 
oil and petrochemical facilities. 


INSTRUMENTATION ENGINEERS 


Engineers having knowledge of pneu- 
matic, hydraulic and electrical automatic 
instruments, and experience in applica- 
tion to continuous processes. 


MATERIALS HANDLING and 
PACKAGING ENGINEERS 


Requires knowledge and experience in 
materials handling as related to sales, 
refining, and petrochemical operations. 


WATER TREATING ENGINEERS 


Engineers with experience in industrial 
water treating and the treatment of in- 
dustrial wastes. 


OTHER ENGINEERS 


Graduate engineers for construction of 
oil and petrochemical faciliti Metallur- 
gical engineers for analyzing service fail- 
ures and evaluation of materials and 
equipment. 





Excellent working conditions and em- 
ployee benefits program. 


Write, giving qualifications and experi- 
ence, to: 


Manager 
Employee Relations Division 
Engineering Department 


PHILLIPS PETROLEUM CO. 


Bartlesville, Oklahoma 











FERTILIZER ENGINEER 


An opportunity lies in a newly created po- 
sition for a graduate chemical engineer 
with a minimum of 2 years experience in 
mixed fertilizer manufacturing. Liaison 
functions between production, inspection, 
research, and management. 


Industrial or mechanical engineering ex- 
perience heipful. Kansas City location. 
Salary open; liberal employee benefits. Re- 
ply in confidence stating age, full personal 
history, experience, education, and salary 
requirements. 


CONSUMERS COOPERATIVE 
ASSOCIATION 


Box 2359 Kansas City 42, Missouri 


Attention: Employment Manager 


EMPLOYMENT OPPORTUNITIES 


Chemical & Mechanical Engineers 
OPPORTUNITY 


30] AIR PRODUCTS 300 
r10 YEAR GaowTn 








A. 
¥ 





MILLION DOLLAR VOLUMEs ENGINEERS 


$ a? 












































ENGINEERS 
ok 4 (lh a 
1947 1956 —«197 








Air Products offers you the opportunity to advance professionally angi 
financially in the field of low temperature processing. The company 
is the leader in the engineering, design, manufacture, and construction 
of oxygen plants and systems for the separation of low boiling point 
gases such as Oxygen, Nitrogen, Carbon Monoxide, Hydrogen, Methane, 
Ethane, Ethylene and other basic building blocks of the petrochemical 
industry. We must expand the entire organization to meet the in- 
creasing demands of the steel, metallurgical, and chemical industries. 
Huge plants are being constructed to meet the liquid oxygen demands 
of the guided missiles program. We need chemical and mechanical 
engineers who want to share in the growth and profits of a dynamic 
company in a new and basic industry. 


Openings are available in Process Design, Project Engineering, 
Estimating and Economic Evaluation, Equipment Design, Sales 
Engineering, Manufacturing Engineering, Supervision of Oxygen 
Plant Operations and other areas for which you might be qualified. 
To arrange confidential interview, send resume to Technical 
Personnel Manager. 


Air Products 


INCORPORATEO 
P.O. Box 538 Allentown, Penna., U.S.A, 
OPPORTUNITIES IN RESEARCH & DEVELOPMENT 


We also need engineers who are interested in applying the principals of thermo 
dynamics, fluid flow, heat and mass transfer, vapor-liquid equilibria, etc. to the solution 
of complex new problems in low temperature technology including distillation, adsorption, 
absorption, physical property experimentation, analytical methods and instrumentation, 
process development, pilot plants, equipment development including process apparatus 
and machinery items such as turbines, pumps, expanders, compressors and many other 
interesting and classified projects. 


ESSO ENGINEERING IS 





CHEMICAL ENGINEERS NEEDED 


Career openings available ir long range expansion program. Work in- 
volves process planning, economics, design, and occasional field fol- 
low-up. 

Prefer men of high scholastic rating and with one to seven years 
experience. There are also a number of openings for very recent 
graduates. Both Bachelors and Masters degree positions are 
available. Salary commensurate with experience and quali- 

fications. 

If you are interested in an opportunity for growth and 
promotion with a leader in the petroleum industry, 
write today giving full details of education, exper- 
ience, salary desired, availability date and 

references. 
All inquiries will be considered promptly 
and held confidential. 


ESSo 


RESEARCH AND ENGINEERING COMPANY 


@EXPANDING=» 








ESSO RESEARCH CENTER 
EMPLOYEE RELATIONS-C 





P. O. BOX 5! 
LINDEN, WN. J. 
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EMPLOY MENT 
OPPORTUNITIES 


(Continued trom pages 423-425) 








CHEMIST 


Outstanding and challenging opportu- 
nity for capable Chemist or Chemical 
Engineer with experience in high poly- 
mers to assist Chief Chemist in applied 
research and product development of a 
broad range of end products in rubber, 
plastics, and finishes’ field. Will oper- 
ate in capacity of Project Leader. 
Desire a man with plenty of brain power 
who at same time has potential for ad- 
ministrative growth. Advanced degree 
desirable. 

Here is a chance to advance with an 
old line but growing company who are 
world-wide leaders in the recreation 
and educational equipment fields. 
Attractive salary and fringe benefits 
available. Employment bonus of one- 
month's salary for the successful candi- 
date. 

Send resume or write to: 


+ ag me Manager 


hotke.C oll. A. 


Muskegon, Mic’ iann 


Co. 





SEARCHLIGHT SECTION 


OPPORTUNITIES 


UNDISPLAYED 
$1.80 a line minimum 3 lines. To figure ad- 
— poyment count 5 average words as a 
ine. 

BOX NUMBERS count as one line additional in 
undisployed ads. 

DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of undis- 
ployed ods (not including proposals). 


BUSINESS 


——— RATES——— 


tT Ac 


EQUIPMENT - USED or RESALE 


DISPLAYED 

The advertising rote in $16.95 per inch for oll 
advertising appearing on other than o contract 
bosis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured Y% inch 
vertically on one colurne, 3 columns—30 inches 
—to a page. 

EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed Style. 





Send NEW ADVERTISEMENTS - Inquiries to Classified Advertising Div. of Chemi Engi 


P.O. Box 12, N. 


. 36, N. Y. for November issue closing October 2nd 








NEW AND GOOD-AS-NEW EQUIPMENT 


i—Stainiess Tank #430 Chrome. vert. 7’x1% al 
20—jackheted K etties—Stainiess, Copper 

i-Day Mixer, steam jacketed, 50 

i—Copper Evaporator, teem 
60—New Pressure ° 
150—Pumpe—steam and p Aas, 

(—New Glass Nash Contritueal | rene: ies 160 gpm. 

ted Imor 


\—New Nash Vacuum Pump Type A 
yl Yank “irruse’. 
rator, size 40-6. 


'\—Buflovak jack 
—ee, re 
nse Tonrstese eee. 


i—Abbe Bali Mill, 


#316 Stainless Steel Tanks, new 100, 200 & 360 gal. 
1—Nash Air Compressor, Type AL -623. 
1—Manton Gaulin aon Homogenizer, 125 gph. 


™?, 5 H.P., 
2” dia. ii’ is. Sued steel tubes. 


i—t4R Vacuum Le 


en Rotary Steam Tube Dryer ’ x36". 
i—New Louleville Continuous Morlee Machine. 


H. LOEB & SON 





2-—Stainiess Steel Steam Jacketed Readco Miner, 
1—# 316 Stainiess Reactor, 265 gal. cap., jacketed 

Abbe Pebbie & Tube Mili, 5'x22—Buhrstone Lined. 
i—Patterson Ball Mill, oes ie lined, 17°x27". 
i—Patterson Ball Mill, 42x36 

2—Large Steam Jacketed Herloomtes Mixers. 

Robinson Pulverizer 220, with 2 aoe 10 HP each. 
2—Ribbon Type Mixers, 50 & 90 cu. ft.—like new. 
4—Steel Tanks 90.000 gal ea. vert. ‘welded const 
4—Horizontal Retorts dl w.p., A.8.M.E., from 12° 


long. 
gal. jacketed Ketties with Tuspe Mixer 
Biade 


— New w 
\—Bearkler Bovatese Ay gl Model 33- 

2500 gal. Ptaudier G/L Tan ks & S/S A ‘oi 
6—Blackburn ‘Smith. Jacketed Filters, 20 to 160 pm 
i—Jeffrey Vibrating Conveyor, 15’ tong. 
i—Meade Mill #2 with 7/2 H.P. Motor. 


4643 LANCASTER AVE., 
PHILADELPHIA 31, PA. 











SEARCHLIGHT 
SECTION 








AN IMPORTANT NOTE 


“We specialize in quality rebuilding of 
roller mills, pony mixers, colloid mills and 
other process machinery. Consult us if 
your equipment requires reconditioning. 
We also purchase surplus equipment and 
complete plants.” 





IRVING BARCAN COMPANY 
249-51 Orient Avenue 
Jersey City 5, N. J 


DElaware 2-6695-6 


CRUSHERS JAW— 2 Cedar Rapids, 20 x } 
Farrel, 14 x 28 Aowe '5 x 24 Traylor 

CRUSHERS ROLL—i6 « 10 Sturtevant, 16 x 14 
Lancaster, 30 x 16 Chambers, 24 x 24 single rol 
Link Belt 

FEEDERS—Syntron F218" 
206" ae Plate 30” x 6 

SCREENS—Tytor pemmer $x 5&3 x 10 double 
Robbies 5 x 14 dow 

MIXERS—5 CU FT ANCASTER EAG) & EBCS 
20 and 40 ecu. ft. Blystone 

MILLS HAMMER—Lab Raymond ty 
Mikro, 24 x 20 Jeffrey 

MILLS PEBBLE—1I& x "54, 24 24 x 36, 4x5 
6x5’ porcetain lined 24 x 18 "ruaber fined, 6 x & 
& 6 x 9 bubrstone lined 

KETTLES—i gal s/s 1000 PSI jacketed 
s/s jacketed, 275 gal Faplees a oan! 

ROTARY ORYVERS po 
36” x 25’, 39” x 21’, 

BALL MILLS—12” x by im rod, 5’ x 20° tube 
6’ «x 22” Hardinge ball, 7° x 48” Hardinge ball 

mill 

REVICERS—3 HP Reeves 
RPM, 3 HP peeanes 45/1, 
HP Phila 2750/1 

BLOWERS—Spencer 150 CFM, 
Lieman 105 CF 

DUST Fee ser yee—Aaretyns, Sturtevant, 
co 30” & 36” 


LAWLER COMPANY 


Durhon Avenue Metuchen, N. J 
Liberty 9-0245 


a ui2' 


x 36°), Apron 36” x 


75 gal 


varidrive—i2 to %6 
25 HP Jones 25/!, 40 
16 oz, 1300 CFM, 


Gay- 








oppers, 304 Stainiess Steel \,” thick 

Genco rrad Tite 304 Stainiess Steet Valve, on 
&” Castors. A porenrmate Capacity 40 ou. ft. or 
300 gallon 

i—#1A Devine Vasuam Shelf Dryer, 3 Meatios 
Sheives 234" « 20” Spaced ii” Koare 18 sq 
Pan Surtace. Unused. 

|—U. 8. Bottle Rinser, Serial #71046, 4 Sets of 
Stainiess Steel Aprons, Rinse 50 Botties one 
(1) Ounce te sixteen (16) Ounces, or ten (10) 
one Galton Botties. Unused. 

o—Podvleiniak 316 Stainless Steel Sotvent Sates. 

Serial #6070 and Serial #6080. 

m= .t. Gay Model GF -40, 40 Soindle Shett 
Freezing Unit with Dual, 2 Stage Reotrigeration 
System. Used. 


Eli LILLY AND COMPANY 
Plant Salvage Department, John H. Compton 


740 SOUTH ALABAMA STREET 
INDIANAPOLIS, INDIANA 





PARTIAL LISTINGS 


‘Stokes ‘‘R'’ Single Punch Tablet Mach. Vari 
Speed, motor drives 


i—Stokes ‘“‘DD-2'' Rotary Tab. Mach 
i—Sparkier Type 316 8.8. Filter Model 33-D-17 
2—Day 50 and 80 gal. gearless Pony Mixers 
i—Day 350 gal. double arm staintess steel Mixer 
2—Fletcher 48” stainiess steel Extractors 
|—Hardinge 3’ x 6° Rod Mill 
5—Shriver Skeletons 30”, gear closures 

Send for latest bulletins 


THE MACHINERY & EQUIPMENT CORP. 


293 Frelinghuysen Ave., Newark, N. J. 
TAlbct 4-2050 


Harry Peariman, Pres, Bill Wolf, Vice-Pres. 








BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 h.p. 
Nation's largest inventory, New & Used 


WABASH POWER EQUIPMENT 
31 £. CONGRESS, CHICAGO 5, HA 7-4855 

















VACUUM PUMP FOR SALE 


1952 reoll-Rand, ES-1, 31 x 13, 250 RPM; 
75 HP jor, 1175 RPM, 220/440 
Magnetic starter snubber. 
less than one-half of today’s cost. 
For further details write: 

P. O. Box 564, Colorado Springs, 


60 cycle 
Priced at 








FOR SALE 
Used—Reconditioned—Dependable 


Machinery 
om Mills 
86 Marcy, w/250 Motor 
4 x 8 Allie Chalmers w/150 motor 
1-4 Marey w/40 HP motor 
i-—5 x 5 Allis Chalmers w/75 HP motor 
+8’ x 48” Hardinge Conical w/200 HP motor 
1-8 x 36” Hardinge Conical w/150 HP motor 
Dust Collectors: 
2--Rotoclone, 
1--Rotoclone, 
Exhauster 
Sesolas Machine: 


2 spout, 


Bize 12 


Bize 14 with 2 American Filter Co 


Type 107-PC Like 


new 


14%’ x @ Oliver Drum 
l—#’ x@’ Denver Drum, complete 

2 4’ 6 leaf Oliver-American, complete 
j 4 leaf Pimeco, complete 

complete 


complete 


2 leaf American 


ol) fired 
, DHOO, Gas fired, excellent 
, Ruggles-Cole, gas fired 


1 0%’ x 12’ Marey Rod, 450 Hr 
Pumps, Ac 

2 1” Wilfley, Model AC, 3 HP 
PH Meter 

2 Sextenen Mode! KR, 
Cycio: 

1 

1 


x 30’, 


one with Bristol Recorder 
Dorr, 3”, 20 deg 
Krebs Centriclone, Size A-10, 7% HP 


MACHINERY CENTER, INC. 
Box 964 - Sait Lake City, Utah - Phone H Unter 4-760) 








October 1956—CHEMICAL 


FOR SALE 
NEW EQUIPMENT — NEVER USED 
310 Ton York Water Chilling Set-up complete with 
300 HP motor, Turbo Compressor, nereaser, 
Chiller, Condenser, Controls, ete. 
JOHN F. CARSON 
A & Venango Sts. Phila. 34, Pa 
GArfleld 6-222! 














REPLIES (Bow No.) 

NEW YORK: P, O. Bow 12 (86) 
CHICAGO: 520 N. Michigan Ave 
SAN FRANCISCO: 68 Poat Bt 


(11) 
(4) 


Address to office nearest you 





BOOKS AND PERIODICALS 


For Sale: Selling personal library: Bound and 


& EC, CA, 
FS-2 


unbound volumes CE, CEP, I 
some back to 1914. Write for list. 
Chemical Engineering. 


WANTED 


JAC 


297 


8, 
6, 


ANYTHING within reason that is wanted in the 


field can 
quickly 
tion of thousands of women whose 


served by Chemical Engineering 
located through bringing it to the 


be 


atten 
interest is as 


sured because this is the business paper they read 


ENGINEERING 





SEARCHLIGHT SECTION 


SEE OUR STOCK 


MIXERS—BLENDERS 


Gemco St. St. 30 cv. ft., 54” dia., Jktd 
Conical Blender 
Patterson 60’ dia. Conical Blender 


Day 75 gal. work. cap. Stainless Steel 
Sigma Blade double arm jacketed mix 


ue, 1—Stokes type 316 St. St. Double effect 
water still, 250 GPH 

0—Columns—Aluminum, Copper & Stain 
less Steel 


AUTOCLAVES—REACTORS 
465 gal. St. St. 3’ dia. x 86" deep, 


FOR SALE 
Waste Disposal Plant including Oliver 
Precoat Filter 5’ 3” dia. x 8 face with 
Nash Hytor Vacuum Pump and motor; 
18’ dia. leadlined steel reacting tank, 
piping, pumps, agitators, etc. Built 1951 


UNUSED 


CENTRIFUGALS 


Bird Susp. 48” dia. Perf. Basket St. St. 
AT&M Susp. 48” dia. Perf. Basket, St. 
St., Fume tight 

Fletcher Susp. 40” dia. Imperf. Basket, 
1 plain steel, | rubber covered 
Tolhurst Susp. 26” dia. Imperf. Basket 
Steel 

Bird 24” x 24” Horiz. Centrifugal 
Screen Filters, Monel 

Bird 36” x 50” Solid Bowl, Steel 
DeLaval Nos. 74-11; 94-01; 600 
Sharples Centrifuges & Super 
D-Hydrators 


1507 WP, 1657 jkt. pr ers 


1420 gal. St. St., 4 dia. x 15’ deep, 
200% WP, 854 jkt. pr. 

400 gal. St. St., Jktd. & Agit., 100# 
WP, 1407 jkt. pr 

500 gal. Pfaudler Glass Lined, Jktd. & 
Agit 

Blaw Knox '/2 gal. St. St. agit. 2000# 
Pr. 

St. St. 1347, 13 gal. 14007 test, 504% 


jkt. 
FILTERS 


Niagara Model 510-28 type 316 Stain 
less Steel Filter, 510 sq. ft 

Feinc 66" D x 6 Face String Discharge 
Eimco 10’ x 12’ Rubber Covered Filter 
Sweetland Filters: #12 (12 lIvs.); #(20 
Ivs.); #2 (18 Ivs 


Cast Iron Filter Presses, 30” x 30” open 
delivery, 28, 35, and 50 chambers 
Filter Presses, closed delivery, 7’ x 36” 


DRYERS 


Devine #27 Vacuum Shelf, 475 sq. ft 
Devine #23 Vacuum Shelf, 365 sq. ft MILLS 
Devine Vacum Shelf Dryers, size 17, 80 
sq. ft. UNUSED 

St. St. Spray Dryer, 19’ dia. x 20’ high, 
with Western Precip. nozzles, fans, oil 
burners, etc. 1-—Hardinge 6’ D x 22” L Conical Ball 
Bowen 5’ dia. Stainless Steel Spray Mill 

Dryer 1—Al. Ch. 6’ D x 16’ L Steel Lined Contin 
Bowen St. St. Laboratory Spray Dryer Ball Mill Granulator 

Double Drum Dryers; 42” x 120”; 32” x 1—Charlotte #50 Colloid Mill, 75 HP 
52"; 24” x 60”; 24” x 36"; 22” x 38” 1—Pug Mill, St. St., two 7” dia. overlap 
Rotary Hot Air Dryers: 4'6” x 40’; 4/6” ping chambers 3/9” L. Jktd 

x 32’; 36" x 25"; 3’ 2 24’ 

Rotary Coolers: 104” x 30’ and 104’ x 
70’ Mikro Pulverizers Hammer Mills 
B & S Rotary Hot Air Dryer, 3’ x 15’, Attrition Mills Jaw Crushers 
Everdur (Silicon Bronze) Comminuting Machines— Pebble Mills 
Stokes 3’ dia. x 15’ long Jacketed Ro 
tary Vacum Dryer 

Rotary Steam Tube Dryers: Louisville 6’ 
x 30’ and Ruggles Cole 4’ x 30’ 
Davenport size 2A Dewatering Presses 
Swensen Walker Crystallizers, steel, 
jacketed, each 30’ long 


EVAPORATORS-—STILLS 


Bartlett Snow St. St. Jacketed Evapo 
rating Kettles 6’ dia. x 3’ deep with 
heavy duty agitator and 25 HP 4-speed 


1—Patterson Fdy. 5’ dia. x 22’ long 
Ball Tube Mill, 200 HP motor. Built 
1952—UNUSED 


LARRRRRRRRRRRRR RRR RRR 


Send us your inquiries 
write for detailed list 
POPOL EEE 


Condensers, Stills, Agitators, etc 


USED EQUIPMENT IN STOCK—Tanks, 


Readco Heavy Duty Double Arm Sigma 
Blade Jacketed Mixers 50 gal. work 
cap. 30 HP Expl. Pr. Motor. Built 1951. 
53 

Sprout Waldron size 12 Ribbon Mixers, 
336 cu. ft. work. cap 

W & P Sigma Blade Double Arm Jack 
eted Mixers, 50 gal. & 100 gal. work 
cap 

Side Entering Stainless Steel Mixers, 
72 HP, 10 HP, 15 HP & 25 HP 
Falk Vertical Agitator Drives #10 
GDX, 10:1 300 HP-—-UNUSED 

Turbo Vertical Drives, #5B, 5:1, 40 
HP 

Lancaster type SKG Counter Current 
Mixers, 292" dia. pan 

Sprout Waldron type 3036 Swing Head 
BB Blender, 50 HP 


MARCO FLOW-MASTER UNITS 
Stainless Steel 


New in 1952—€xpl. Pr. Motors 
KACR Reactor, ser. #3127 
Kon-Bi-Nator, 200 GPH #3114 
AC-500 Homogenizer, #3125 
Roto-Feed Mixers, #3129, 3130 
DP-Dry Proportioner, #3131 


TANKS 
Aluminum, 3000 gal., 5 compart 
Aluminum, 500 gal., 807 WP 
St. Clad, 1304, %’’; 6500 gal. Vert 
St. St. 3000 gal., vert., 5/16” 
St. St. Pressure Tanks--to 4000 gal 
St. St. Storage Tanks—to 1000 gal 


STAINLESS STEEL EQUIPMENT 


Kettles, Receivers, Exchangers and 


drive. 
rc NEW TANKS IN STOCK—From 30 gal. to 10,500 gal. sizes. Also large stock of 


Conkey 1900 sq. ft. Triple Effect, Evap- 
orator Vertical long Herculoy tubes 
Buflovak size 6.5 model 629D Double 
Effect, all stainless steel, 588 sq. ft 
Struthers-Wells Single Eff. St. St. 625 
sq. ft. 

Stainless Steel 145 sq. ft. coil, 500 gal. 
Stokes 150 gol. St. St. Jacketed Vacuum 


prefabricated tank sections and heads to assure quick delivery of tanks, 


CONVERTING EXISTING EQUIPMENT—(Your own equipment or our stock)— 
Can be done in our own shops utilizing surplus new or used materials on 
hand. HELIARC WELDING—Water Quenched Stabilized welds 


Still BRRBRSSARBSSSSBGRSSSSERERERERRREBRRERERERERERRRERERRRRRESREAREBES, 


Equipment 
bought & sold 


1413-21 N. 6TH ST. 
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ily 
va "=" EQUIPMENT CORP. 


Phone 
ST evenson 
4-7210 


Cable—PERI 


PHILADELPHIA 22, PA. 
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WHAT DOES SERVICE MEAN 
In the EQUIPMENT INDUSTRY? 


© Fast intelligent, informative reply to your inquiry. LATE TYPE 


© Realistic pricing, usually HALF replacement cost. REBUILT MACHINERY 
© Reconditioning with factory parts by skilled mechanics. At Bargain Prices 
© Unconditional Guaranty backed by 30 years of reliability. 


© Prompt shipment as promised. MIXERS 


© Rental-Purchase plan to conserve your working capital. Nis Wee Sdtaed tas Cer ie 


ers with Stainless Jacketed Blades, mo- 


HY R torized power tilting, motor driven. 

D AULIC PRESSES W & P 200 gallon Heavy Duty Mixer, tilting 

. type, with Sigma Blades. 

600 Ton Hydraulic Press; 22 Heated Platens 26” x 38” 3500 gallon working capacity Steam Jack- 

(2) 300 Ton Presses; 11 Heated Platens 40” x 40” eted Double Arm Mixing Tanks. 

(2) 125 Ton Presses; Heated Platens 20” x 20” oe Se oe ee coe 
, ; ~~ ” rom t) gol., with and withou 

35 Ton Hydraulic Press; Heated Platens 15” x 15 Jackets, Single, Double Arm Agitators. 

Dennison 4 Ton Hydraulic Press; Thermo controls Baker Perkins, Day, Readco Heavy Duty, 2 


French Oil Curb-Cage Press; 450 Ton; 24” x 36” to 160 gals., Double Arm Jacketed Mixers 
with Sigma or Fish Tail Blades 


VACUUM CHAMBER DRYERS sali e:Siha: tanto oobivvend 


Devine No. 23; Double Door; 59” x 78”; 13 shelves; 356 sq. ft. with . eee 4 Geta C 
- ‘ esina an gin Cappers. 
Condenser, Receiver, Vacuum Pump etc. Burt Wrapereund Labeler, to gel. 
F. J. Stokes No. 128 B; 24” x 24” complete with Receiver, Pump etc. Pony M, MX, ML, World, Ermold, Pnev- 
matic Semi and Automatic Labelers. 


HEAVY DUTY DOUBLE ARM JACKETED MIXERS Cop tad ona Lbs 


Baker Perkins Size 18; 300 Gal. working capacity; Hydr. Tilt Horix and Elgin Rotary Fillers. 

Baker Perkins Size 17; 200 Gal. working capacity; Power Tilt S. & S. G1, G2, G6, HG88 Fillers. 
W.&P. Type Size 15; 100 Gal. working capacity; Screw Tilt MRM S. A. Stainless Steel Vacuum Fillers. 
Baker Perkins Type 316 S/S. Cascade Mixer; 625 Gal. Charge; Cont. Som btlecd, Hove oes, a 
W. & P. Type Lab. Size 62” x 5%” x 54”; double Sigma arms Stainless Stee! Piston Fillers. 

Patterson Jacketed BALL MILLS; 54” x 42”; motorized PACKAGING MACHINES 
Sprout Waldron Monarch Rotary Cutter; Five 30” Knives; Pneumatic Scale Packaging Units with high 


15 HP Buflovak Double Drum Dryer; 42” x 100” complete with acces- speed Carton Feeders and Bottom Seal- 
sories. ers, Weighers, Top Sealers with Compres- 


sion Drying Units, Carton Liners, intercon- 





Two V. D. Anderson “Red Lion” Expellers with accessories. union 4 tat Medel © T th 
Sparkler S/S Jacketed Filter 18-12 with Scavenger Plate. ee helt ani te ‘Seal rise eta 
Pfaudier Glass Lined Reactors; some agitated; up to 1000 ga. Miller, Hayssen, Package Machinery, Oliver, 


American Double Door Sterilizers; sizes up to 48” x 42” x 96”. Campbell, Transwrap Wrappers. 


Standard K 429 C Sealers. 
25 BRAND NEW FALCON Sanitary latest type Double Ribbon Steel and epee nn ee 


Stainless Steel; any size you need IN STOCK. Cone ARES SUPERS 
Mikro 3TH Pulverizers with 30 HP motors. 


Gemco Tumbling Mixer; 30 cu. ft. 52” x 60”; 3 HP motor Stainless Mikro 2TH, 1SH and Bantam Pulverizers: 


Tumbling Mixer; 5’ x 5’ with 3 HP motor. Schutz O'Neill Mills. 
9 : Charlotte #3 Monel Colloid Mill. 


Readco JACKETED Double Ribbon Mixer; 210 gal. 30” x 33” x 68”. Eppenbach V9 Aloxite Colloid Mill. 


Day, Robi , Tyler Hum- ,G West- 
Dowtherm Jacketed Mixing Resin Kettles; Type 347 S/S 8’ x 10’ and ‘ae Semeeet Eabioe, ange 


7'6" x 10’; exceptional condition like NEW. Rotex Sifters—40V/2" x 120” and 40” x 84”. 


Stainless Mixing Tanks (Reactor type) 5000 gallon; 10’ x 96”; heavy MISCELLANEOUS 
gauge Dished Heads; 40 HP. Agitators. Podbelniak 6080 S. S. Solvent Extractor. 
Oliver, Sweetland #2, Sparkler, Sperry, 
Simpson & Lancaster Muller Type MIXERS all sizes. Shriver, Alsop Filters. 
Heavy Duty Post Mixers and Lead Mixers in wanted sizes. Write, Wire, Phone For Details & Prices 


Dopp Fully Jacketed 650 gal. Mixing Reactors; 80” x 67”. TOP PRICES PAID FOR 
YOUR SURPLUS. EQUIPMENT 


, , UNION STANDARD 
FIRST MACHINERY CORP: EQUIPMENT CO. 


318-322 Lafayette Street 
209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES New York 12, New York 


: le Phone: Canal 6-5334 
bred Ciessenheny Phone: STerling 8-4672 “ERPEMCY” 


Send for FIRST FACTS just off the Press; Complete Inventory 
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SEARCHLIGHT SECTION 


GO 


... for Brill Re-Nu-Bilt Equipment 
LIQUIDATION 


Toledo, Ohio 


DRYERS 


2—Vulcan 6x40’, 41’x50’ Rotary. 

3—Link Belt 5'2’x20', 7°'5’'x25’, 
Roto-Louvre, 

4—Devine double door Vacuum Shelf 17 
and 20—59"x78" shelves. 

2—Devine 5x33’, 4'x25’ Rotary Vacuums. 

1—Devine 5’x10’ Rotating Vacuum. 

2—Hersey 4'x30’, 142'x12’ Rotary, 304 §.S. 

1—Buflovak 6’x5'6’ Monel, Drum Fiaker, 
NEW. 


11'6"x36’ 


FILTERS 


Oliver Rotary, Monel 8’x10’, 3’x2’. 
-Oliver 3’x4’ 304 S.S. Rotary Vac. 
Feinc 5‘x3’ Monel, Rotary Vac. 
Eimco 18’x12”, 316 S.S. 
Sweetland #12, 72 and 36 leaves. 
—Sweetland #3, 75 sq.ft., 304 8.8. 
-Niagara 230-32 230 sq.ft., 304 8.8. 
—Shriver 30” P&F, 36 chambers, iron. 
Shriver 24” P&F, 30 chambers, iron. 


2 OY ND = & — w 


PULVERIZERS—CRUSHERS 


1—Devine 5’x10’ steel, jacketed Mill. 

4—Hardinge Mills 4'2'x16", 5'x22”, 5'x36”, 
6x22”, 10’x48”. 

4—Patterson 6’x8’, 5’x6’, 3’x4’ brick-lined 
Pebble Mills. 

1—Patterson 6’x8’ porcelain (Berylite) Peb- 
ble Mill, 50 HP. NEW. 

3—National 10x20", 6x12” Mills. 

3—Gayco Air Separators 12’, 8’, 18”. 

3—Mikro Pulverizers #4TH, #2. 


CENTRIFUGALS 


1—AT&M 36” suspended 304 S/S. 

1—Bird 40” Suspended, rubber. 

3—Tolhurst 40”, 32” Suspended, steel. 

1—AT&M 36” rubber covered. 

1—Fletcher 30” Suspended, steel. 

1—Tolhurst 26” Suspended, steel. 

1—Tolhurst 26” Suspended, rubber. 

1—DeLaval AC-VO “Nozzle-matic” continu- 
ous 304 8/8. 

2—Sharples PN Super-D-Canters, 8/S. 

2—Bird 18x28” Continuous 310 S/S. 

2—-Sharples C-27, C-20 S/S Super-D-Hydra- 
tors. 

2—Sharples #16P Monel and S/S. Super 
Centrifuges. 








5—Pfaudler, Model RM, 1000 
gal. jacketed, agitated Re- 
actors. 

1—30,000 gal. rubber lined 
Storage Tanks 10’6” dia. x 
45’ long. 

1—Struthers-Wells 375 sq. ft. 
Single Effect Evaporator, 316 
S.S. 

1—Tolhurst 48” rubber covered, 
suspended type Centrifugal. 

1—Tolhurst 40” rubber covered, 
suspended type Centrifugal. 

2—Bird 18x28" solid bowl, 
Continuous Centrifuges, 316 
S.S. 

2—Sperry 30’'x30" Heresite 
coated P&F Filter Presses. 

11—Durimet 2” Centrifugal 
Pumps, 5 HP motors. 

1—Chlorimet 3’'x2” Centrifugal 
Pump, 10 HP motor. 
3—Olivite hg Centrifugal 
Pumps, 5 HP motors. 
1—Olivite 5x4” Centrifugal! 
Pump, 10 HP motor. 
9—Duriron 2” Centrifugal 
Pumps, 5 HP motors. 


Attractively Pricad for 
Immediate Removal— 
Your Inspection Invited 
Wire! 


Phone! Write! 








MIXERS 


8—Day “Cincinnatus” double arm Sigma 


Blade, 660, 250 and 100 gals. 


Baker Perkins 100, 50 gal. Sigma Blades, 
jacketed, 


Sprout Waldron 8/8 jacketed Powder 
Mixers, 67, 27 and 10 cu. ft. 


Struther Wells 6’x9' S/S. jacketed. 
Baker Perkins 2 gal. 8/8. 
Robinson 4000# steel powder. 
Rodgers 400 to 3000# powder. 


TOWERS-REACTORS- 
CONDENSERS & TANKS 


Steel Storage Tanks 10’x40', 81x25’, 
8’x16', 6'x20'. 


—Towers 7'x25'6", 347 8.S., 6’x63’, 6'x24’, 


5’x96’, 30x70’, 24x42’, 12x30", 8x20". 


12,000 gal. Aluminum, Vertical Storage 
Tanks. 


—10' dia. Hortonsphere, 150 psi. 
—10,000 Aluminum Storage Tank 10’x16’x 


10 


Y%" shell, 25 W.P. 


-Foster Wheeler Karbate Heat Exchang- 


ers 188 sq.ft. 
Struthers-Wells 536, 322 sq.ft. 304 8.8. 


Stainless Stee] Heat Exchangers 947, 
160, 70, 58 and 55 sq.ft. 


MISCELLANEOUS 


Nash Vacuum Pumps 1812, H7, H6, 
L5, L3 MD571, #4, #2. 


Stokes Vacuum Pumps 10 to 50 cfm. 
Olivite, Duriron 8/8 Centrifugal Pumps 
1” to 6”, 


-Centrifugal Pumps 60 gpm to 2000 
gpm, motor driven. 














DD52, D3, & R Tablet Machines. 


Now Liquidating Plants in Baton Rouge, La. and Longview, Texas—Send for Circular 





IF YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT 





TEXAS OFFICE—4101 San Jacinto $t., Houston 4, Texas—Tel.: Jackson 6-1351 


EQUIPMENT COMPANY 
2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 + Cable: Bristen, N. Y. 


or phone us for complete information Send us your surplus equipment lists today 
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SEARCHLIGHT SECTION 


+++ LOEB OFFERINGS ** 


Agitators, portable: 4 to 5 hp. 
Blender: P. Thor 


Tolburt 26” ‘. 
Tolhurst 24” rubber covered, 
Clarifiers: De Laval 64-51, SVK5R, 
De Leval 600 multi ple. 
steel and co 
Conveyor: Sovedore Jr. Booster 16’ 
Cutter, rotary: Abbe stain. steel. 
Demineralizer: Barnstead 80 GPH. 
Disintegrator: Rietz RD-18 st. steel, 75 hp. 
Dryers: Devine 2 x 4’ vac, drum st. steel. 
wen laboratory Spray type. 
Devine #1 vacuum ry 
Devine vacuum 20 shelf. 
poeges Coles XA 4 x 20’ rotary. 
le drum atmospheric to 120”. 
Rotary Vacuum 21% x @’. 
Louisville, Davennest Steam Tube 


04-21. 





ft., single effect 350 sq 
Mojonnier st. steel, 992 sq me, 
Rogers Special 6’ stain. y ti 
Exchanger, heat: Walker Wallace st. 
plate type, 200 GPH. 


Filters: Oliver 2/4 x 1’, Sparkler, 


818 West Superior St. 
Telephone: Seeley 8-1431 


BLENDERS—25 cu. ft., SS cone. 

19 cu. ft, Patterson. 

250 cu. ft. Rotary Jktd. $5. 
CENTRIFUGES—Bird 36x50” Cont 

Bird 40” Susp. 347 SS perf. basket 

Bird 48” SS perforated. 

Baker Perkins HS 24 Vaportite 316 $5, 

7a HP. 

COMPRESSOR—625 CFM 100 PSI Worth. 
CONDENSERS—34 to 200 sq. ft. SS 

100 sq. ft. Badger 347 SS. 
DRYERS—Vacuum, 8-Shelf (4) 

Roto Louvre 705-20 $5. 
EJECTOR—IR. 3 Stage. 


FILTER PRESSES—24” Aluminum P&F 
8x10’ Oliver Rotary Vacuum. 


GRANULATOR—Stokes 243D Oscillating 


HAMMER MILLS—Micro 2TH, 1W, Bantom. 
Jeffrey —15" x8", 20x12", 24x20”. 
MIXERS—140 cu. ft. Paddle, NEW. 
250 cu. ft. SS clad jktd. 15 PSI int. 


PUMPS—Stokes Microvac 412G, NEW, 412B 
& 2126. 
Dayton Dowd, NEW, 43 to 744 GPM @ 
184’ to 387’ head (20). 


REACTORS—Pfaudler 200 gal. 
Stainless 100 & 500 gal. 
Steel—2000 gal. 200 PSI. 


SIFTERS—Robinson 286A Gyro SS. 
Rotex #21, 40” x 84”. 


STERILIZERS—Precision, electric. 


TANKS—Glass-lined 1000 & 2500 gol 
Steel 1000 te 20,000 gal. 
4500 gal. Horton Sphere. 


Send Us Your Surplus Lists 


HEAT & POWER Co. Inc. 
60 EAST 42nd ST., NEW YORK 17, W.Y. 


MUrray Hill 7-5280 
[Machinery & Equipment Merchants) 


Evaporators: Swenson yg ieee "950 aq. 


Alsop, 
ax, Industrial, Oliver 3 horizontal. 





Filter Presses: Sperry, Shriver 6” to 36 
Kettles: Stainless steel 20 to 150 gal., with 
and without agitators. 
— 1500 oom jacketed agitated. 
Dopp 150 gal. dbl. act. st. _ itator. 
Mills: Debbie, Abbe #5, 36 
Ball: Hardinge 6° x 36” b 
Mikro: 2 DH, 10 hp. New. 
Hammer: Jeffrey x 24" type A. 
Hammer: Williams size BX type AK. 
Raymond: 0000 IMP, 16” screen mill. 
aymond laboratory Screen Mill. 
3-roll: Ross 12 x 30”. Day 12 x 32”. 
Mixers: Dbl. and sgl. arm sigma blade. 
Day Imperial 710 st. steel. 
Dry Powder: 12 to 77 cu. ft. 
Dry Powder: Day sepges body, 27 cu. ft. 
Liquid, tank to 500 4° 
Pony: Day 40 gal., Ross 20 gal. 
Pumps: Centrifugal, rotary, gear, vacuum. 
n various sizes and metals. 
Reactor: VanAlst st. steel 18 x 60°’. 
Screens: Rotex 20 x 48” and 40 x 84” 
Selectro 4 x 10’, Abbe Ne talc #1. 
Sterilizers: Climax 20 x 36° jacketed. 
Tablet Machines: Single punch and rotary. 
Tanks: Stain. steel to 6000 gal. cap. 
Stain. steel rectangular 4 x 4 x 11’. 
Glass lined to 500 gal. cap. 


>. " lined. 


Send us your inquiries and list of idle equipment 


LOEB EQUIPMENT SUPPLY CO. 


Chicago 72 !1I. 
Our 32nd Year 


New and Rebuilt 


FANS— BLOWERS | 
EXHAUSTERS aH, 


ai i 


Save 30% to 50% 
on Stock Shipments 


We can supply all leading 
mokes of — Rotary Positive 
Blowers . . . Turbo Blowers 
. » » Centrifugal Fans .. . 
Stee! Plate Exhausters .. . 
fully gveranteed. Whether 
‘ov need | cu. ft. of air or 
00,000 we have the Pm 4 
to do it. We have had 28 
yeers of exclusive rebuild 
experience on this type 
equipment. 


WRITE OR WIRE 
Send us your requirements or 
write for ¢ ete listings. 


y Buy With Confidence 
“CONSOLIDATED” 


i—Unused #12 Srestiond FILTER, 48 preane 
monet om drainage leaves 3” 
Latest type; a2 23 copper leaves 1/2” es. 


2—Day 15 gal. Pony Mixers, m.d. 8.8. cans. 
1—Stainless Steel Hersey Rotary Dryer, 5'x26’. 
2—8'x125’ Rotary Kilns. 


3—Buflovac 42x120, 32x120 Atmos dbl. Drum 
Dryers, complete; 1—American 24x36. 


1—Williams 52” H.8. Roller Mill 

i—Day #30 imperial jack. Mixer, 75 gal. 

9—Sperry 18"x18" Filter Presses, 11 chambers. 

5—Horizontal Dry Powder Ribbon Mixers, 40002, 
1500#, 500 


Our 39th Year 


CONSOLIDATED PRODUCTS CO., INC. 
60 Bloomfield St., Hoboken, N. J. 


Tel.: HO 3-4435 © N. Y. Tel.: BA 7-0600 


What have you For Sale? 














1500 PSI 64, cake yl aed TCB3 
100 PSI 7x? Ingersoll E 

100 PS! 9x9x9 Chicago st. (new) 
500 PSI 10-4/2x10 Ingersoll XOB 
500 PSI 11-5xi3 Worth. a” frame) 
100 PSI (2xi! Gardner R 

100 PSI 1 i'gx7x7 Worthington, yvB2 
100 PSI 13-8x12 Ingersoll 

100 PSI 13'/2-8x8 Ingersoll XRE2 
100 PSI 15-9'%4x12 Ingersoll XRB 
100 PSI 16-10x10 Pennsylvania DE2 
100 PSI 17-10'2x14 Ingersoll XRB 
42 PSI 16-16x10 Ingersoll XREI 
723 CFM 110 PSI 140 tbs. st Ingersoll XPV 
Partahles—Worthinaton 60 to 600 CFM 


TATATATAT cl tite +) 
AMAA 
PSS FFFT its s 3 








c Imeric ain 


COMPRESSOR 





WANTED 








ACTION SALE! 
BUY BELOW MARKET 
CHEMICALS — DRUGS, ETC. 
WRITE FOR FREE LIST OR 
SUBMIT SPECIFIC INQUIRIES. 
CHEMICAL SERVICE CORPORATION 
Beaver Street New Yerk 5, N. ¥. 








All Kinds of Oil Refinery and 
Chemical Equipment, also Tanks 
Write — Wire — Phone 
Weinstein Co., Div. of Surplus & 


Salvage Co. 
610 West 8th Street 








6’ x 35° LOUISVILLE ROTARY DRYER 


1—6 ft. dia. 35 ft. lo horizontal Steam 
Tube Rotary Dryer with - 4 inch tubes, 
15 H.P. G.E. Motor and Phila. Speed Reducer. 
1—4x30 & 14x40 Single Shell Dryers. 


DARIEN CORP. 


60 E. 42nd & N. Y. 17, N.Y. 





WANTED 
Used Nichols Herrschoff 
Vertical Roaster 
Please reply to: 


W-2625, Chemica! Engineering 


Class. Adv. Div. P.O. Box 12, N.Y. 36, N.Y. 
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$7,000,000_QNEH OF A SALE 


$450,000 
SUPERIOR SUGAR REFINERY 


MEMONIMEE, MICHIGAN 


(Approximately 300 miles north of Chicago) 


1—Battery of 3 Western States bronze 40” 
centrifugal V belt to 275 HP. 


1—Battery of 4 Western States bronze 40” 
centrifuges, hydraulic driven, 200 HP. 


2—11’ Calandria Pans, 1500 sq. ft. 
8—Bucket elevators 30 to 52’—M D. 


1—Westinghouse 750 KVA turbo gener- 
ator. 


2—1000 HP. boilers. 


1—Buflovak nickel long tube evaporator, 
1 effect, 285 sq. ft. 


1—4 effect evaporator. 
10—30” iron filter press, 50 chambers. 
16—10’ x 18’ crystallizers. 
10—Kilby—60 leaf filters—steel. 
5—16’ iron coiled finishing pans. 


3—1947 continuous crystallizers — 80” 
long. 


1—IIlco water treatment plant. 
4—Hersey 4’ x 25’ dryers. 


75—Steam century and rotary pumps, all 
sizes. 


21—Heat exchangers or condensers, 50- 


1500 sq. ft. 


23 Acres, 7 bldgs., on deep water, serviced 
by 3 R.R. Property available imme- 
diate sale. 


GODFREY CABOT #1 PILOT PLANT 


WILLSBORO, NEW YORK 


1—Paterson 8’ x 10’ newly lined mill with 
100 HP. 


1—Hardinge conical 8’ x 36” ball mill. 
1—American Road 20” x 10” jaw crusher. 
1—Buchanan 30” x 14’—2 roll crusher. 
3—Sturtevant 20” x 14’—2 roll crusher. 


2—Exolon multiple deck graders or 
sifters. 


10—Bucket elevators—30’ to 54’ centers. 


2—Tyler 3’ x 5’ and 4’ x 5’ sifters 1 and 
3 decks. 


1—Rotex 4’ x 7‘—2 deck sifter. 
1—Trough conveyor 14” x 86’ center. 
3—Dracco 42” x 9’6” rotoclones. 


4—Bin hoppers 10’ x 20’ x 4’’—inverted 
cone. 


HIGHLIGHTED RECENT PURCHASES 


1—Day 14 x 30” high speed 3 roller mill 
1—Lehmann 9x24” high speed 3 roller mill 
1—Lehmann 5x12” high speed 3 roller mill 
2—Stainless steel 316 heat exchangers— 
200 sq ft 
3—Stainless steel type 316 7000 and 1200 
gallon open top tanks 
1—Stainless steel 600 gallon horizontal 
closed tank 
1—Stokes 43-A stainless steel oscillating 
granulator 
2—Colton stainless steel model 17-TF tube 
fillers, closers and crimpers 
1—Rotex 40 x 84” stainless steel single 
deck sifter 
2—Baker-Perkins 20 and 2/2 gallon jack- 
eted double arm mixers 
10—Day Imperial 75 and 50 gallon jacketed 
double arm mixers 














We Buy & Sell — Send Your List 
CHEMICAL & PROCESS MACHINERY CORP. 


HYacinth 9-7200 Brooklyn 15, N. Y. 


52 9th Street 
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LIQUIDATION 
$1,000,000 


MODERN ANTIBIOTIC PLANT 


LAWRENCEBURG, IND. 
(25 miles from Cincinnati, Ohio) 
Box 190, Lawrenceburg, ind., Telephone 714 


REACTORS, KETTLES, TANKS 
& CONDENSERS 
Stainless Steel 


18-500, 100 and 50 gal. jacketed re- 
actors with and without agitators. 
2500 and 400 gal. 88. Stills with 
8.8. Tubular Preheaters and Alter- 
coolers. 
1-—-Graver 500 gal. Vertical, closed 
Tank, side jackets. 
6—All Stainless & Tubular Condens- 
ers, 30, 60, 85, 155, 195 and 200 
aq, ft. 
Gloss Lined 
—Piaudler 200, 100, 50 and 30 gal. 
jacketed, agitated Reactors. 
Piaudler 2500 gal. Vertical, closed 
Tanks with 8.8. coils. 


Steel 


30—-Graver 40x37" high, Vertical 
Tanks, side jackets, 2400 gal. 

21—Graver 40°x7" Vertical Tanks, 
side jackets, 500 gal. 

5—Vertical, closed Tanks 10,000 and 
20,000 gal, with flame arrestors. 


CENTRIFUGES & FILTERS 


11—-Podbielniak, Model 6900 and 6080 
8.8. Extractors, 10 HP XP motors. 

1—Bird 40° suspended Centrifugal, 
bottom discharge with 30/72 H.P. 
motor. 

1—Bird-Young 4‘x2’ steel Rotary Vac- 
uum Filter with copper screening. 

1-—Republic 15"x15” 8/8 “Flexo-Mas- 
ter” Filter Press 20 chambers. 


DRYERS 


2—Kathbar Dehumidifying units 
Models 500 BLT and 250B with ac- 
cessories. 

5—Stokes Vacuum Shelf Dryers hav- 
ing 8—44x40" shelves. 

5—National Research Vac. Diffusion 
units Model V-10-D. 


COMPRESSORS & PUMPS 


6—Ingersoll Rand Air Compressors 
480 to 1500 cim with motors. 
10—York Ammonia Compressors, 
Model D-8, 10x74", 8x6", 6x6", 
5x5" and 4x4" with motors and 
accessories. 
10—Kinney Vacuum Pumps 100 and 
200 cfm. 
1—Nash Vacuum Pump 300 cfm. 
68—-Ingersoll Rand, Peerless, Dayton- 
Dowd and Worthington Stainless 
Bronze and Steel Centrifugal 
Pumps % to 20 HP. 


MISCELLANEOUS 


2—Water Stills 100 GPH and 50 GPH, 
steam heated. 
1—Bantam Mikro Pulverizer, 8.8. 
150—Recording instruments PH meters 
and Rotometers. 


BRILL EQUIPMENT CO. 


2401 Third Ave. New York 51, N. Y. 


BIG SAVINGS IN GUARANTEED EQUIPMENT 


Fi bg B KILNS 


i—Stokes 2’ 
—“Godde v han ki x ee Xen Bram eye. 
Vac. Drum Dryer 24” x 
CENTRIFUGALS & conrmeyoes 
4—Tothurst 40” Suspended Type Cogiivente, 
&—Centrifugals 12”, at a 48” Steel, Copper, 
Stainiess & Rubber 
6—snarples LA, ooA Stainiess. Also ge. 
3—De Laval Multiple Clarifiers #200, 300 & 30 
FILTERS 
#2 Sweetiand Filter 12 Stetotene Cs Congres 
'—Vallez 4} Stainless Covered Leaf fom 49. 
Sperry & Shriver 7” to 36 sq. in. ta” 
Gen, Amer. 2’ x 1’ Rotary Vac. 
KETTLES & ryder 
Ptaudier 250 gal. Glass Lined Closed jack. Kettle. 


0 gals. 
Ptaudier 150 cad Lined Beit. jack. Steet Kettles 


50—Stainiess Alum., Copper, Glass & Lead Lined 


Kettles & Tanks. Also now Stainless. 


PULVERIZERS & futas 

3—Mikro Pulverizers £281, #2 
Popeye Pay) 24” « 30”, 30” x . 30” x 34”, 30” x 

x 8. Also Jar Mills. 
st biwnt Automatic Pulverizer 20 H.P. motor. 
i—Raymond £00 Puiverizer 30 H.P. Complete. 
2— #0000 Raymond Mills. 
Sturtevant £0.18" Hin o heony mill. 
Sturtevant Lab Swing- mil 2 
Jotirey 18” x 18" Single hot Crush 
Day Hercules Spike Crusher i, H. P. motor. 


emenes f Mills & A ng be nots 3 to 50 

i—Schutz O'Neil 20” P. 

Williams #3 & 2x Mills. 

i—Robinson 18” : 22” Attrition Mitt. 

i—Lehman 4 Roll W.C. 12 x 36” Steel Mill. 

3—Bteol 3 Roll Mills vse 12°x30" & 16" x49". 

3—Houchin 18°x36"; 4 Roll Granite Stone Mills. 

Bali & Jewell Rotary Cutters Lab. & up 

2—U.8. & Premier i‘, H.P. Colloid Miits. 
MIXERS & SCREENS 

Da: tenperies 75 & 150 gal. Jack. Mixers. 

Baker kins double arm 100, 50 & Ye gals. 

2—Read "50 & 100 gal. double arm mixers. 

Lancaster-6’ dia. vert. Mixer 25 at P. 

Kent 3 H.P. Continuous Dry Mix 

Horiz. aineee single Soute | ad m te 200 gal. 

3—Day 8, 15 & = Pony M 

wip Ate gl 2 gal Change C Can Mixers. 

Read ertical Mix 

ra rgd iixers 50 to 180 ¢ gals. 





rites 3’x5’ Vibratory 2 Deck Seresa. ‘Other sizes. 
ystone 30002 horiz. spiral mixer. 

(0D Spiral Mixers to 30002 

12—Portable Elec, Agitators /, to 3 H.P. 


MISC, & SPECIAL 


Stokes & Kux 21,” single punch preform machines. 
Rotary & Single Punch Tabiet Machines, ‘/2” to 4”. 


onveyors 12’, 15° & 20’ tong. 
French OW Expellers. 


rome Li — 7 P. Centrifu v9 Fume. 250 PSI. 





Filling Machines powder, paste B tiquid. 
i—Howe M 
2—Worthin 
6—Devine wane, 
Soap Machinery for Toilet, Laundry, Chip, Liquid. 
Plastic & Rubber Mills, Calenders, Hy r. Presses. 
Inject. Moid Equipt. Extruders, Banbury Mixers. 


ul Barrett & "Bae Packer. 


NEW TANKS, STAINLESS & CARBON STEEL, BUILT TO YOUR SPECIFICATIONS 
WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTINGS, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


107 ~ 8th St., Brooklyn 15, N. Y. 


Sterling 8-1944 


Cable Machequip 








GET INTO BOOMING 
PAPER BUSINESS 


Put Your Idle Money to Work 


AUTOMOBILE PANEL BOARD MACHINERY— 
75 TONS/24 HOURS. NEW 1055-—-ONLY USED 10 
MONTHS. COST OVER 1% MILLION—BELL AT 
ENORMOUS SACRIFICE. REMOVED FORD 
MOTOR ©CO., DEARBORN, MICHIGAN 


Preparation Equipment 

1—1955 Model Victory Beater—for treating fibrous 
materia), refining and preparing—-complete with 400 
HP and controls—fully push-button automatic, 


Forming Machine 

1—-1955 Model Machine for forming fibers with in- 
corporated resins into continuous sheets, slitting 
and trimming into panels—all automatic—complete 
with electronic controls-—-motors— pumps, etc. 


Automation System 

l--American Mfg. Automation System for suto- 
matically handling the above panel boards on 24 
second cycle, Complete with suction equipment 
motors—controls. This system feeds the panel 
boards to hydraulic presses below. 


Hydraulic 15 Opening—Hot Plate Presses 

Two--1200 Ton HPM Presses-—size 100” x 120” 

Each press handies 15 sheets of panel board at one 

time-—with automatic loaders and unloaders—each 

press has 8 cylinders—-200 psi—with pumping units 
200 HP motors, etc.—all complete. 


Trimmers 

2--Maier— 126” slittere—for trimming panel boards 

to size 

Above equipment removed from Ford Motor Co, 

Dearborn, Michigan. Entire automecbile panel peard 

mill shut down 

Write Wire — or Call: 
Charles J. DiCarlo 

_, UNITED ——- MACHINERY CORP. 

4-8862 New York 








por 





OCTOBER SPECIALS 


BP Size 30 type RWUEM SS Mixer, Jktd., use 
ai. with 150 hp mtr. NEVER U 


7 motor 

Oliver 88 3’ fl Filt a » Somenate unit 
Bird. int. Fil 4x rubber 
88 Single Effect evap. S ahdhe unit, 700 9: of 
Serie 88 Super-D-Canter, com rr unit 

AT&M 60” Centrifugal 316 8%, 10 HP motor 
Raymond 240 88 imp Mill with 40 HP — 
Rotex 40x84” Sifter, 5 geet with 2 h.p. m 
Resin Agtd. 1200 gal. 347 $8 Kettle, 5 HP exp. of. 





NEW—Steel & 8/S Mixers, Kettles & Tanks 
Fabricated To Your Specifications. Engineer- 
ing Advice Available. 








WE BUY COMPLETE PLANTS 
OR SINGLE UNITS 


WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, INC. 
111 33rd Street e Brooklyn 32, N. Y. 
SOuth 8.4451 — 4452 — 8782 

















STEEL TANKS 


8. Vertical 18’ dia. x 30° 
2--- 0° 
— ” 28° 
ee 60° 
- ” 10° 
10o— ” 9 
THESE TANKS ARE LIKE NEW 
FOR LIQUIDS OR GRAIN STORAGE 
LOCATED IN PHILADELPHIA 


H. LOEB & SON 


4643 LANCASTER AVENUE 











RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 12% thru 175#, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 
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SEARCHLIGHT SECTION 





; 


FROM ANY POINT OF VIEW 


GELB 


equipment 
is your best buy 





agitator. 





1—Link Belt Stainless steel Rotor louvre dryer Model 207-14. 
1—Van Alst stainless steel jacketed 500 gallon Reactor with 


1—Stokes Double Drum Dryer 5’ x 12’ ASME, complete 
2—Stokes stainless steel Granulators Models #21-J -21H. 








Filter Press. 








5—Ames 500 HP Steam Generators, 125 psi, 1953 built. 

4—Bird Stainless Steel suspended type centrifuges with 40” 
perforated baskets complete. 

1—Sperry Stainless steel 18” x 18” , 4 eye closed delivery 


1—Baker Perkins stainless steel jacketed double arm vac- 
uum mixer, 100 gallon, 40 HP motor. 








MIXERS 


1—Day type 316 stainless steel sigma 
blade jacketed Mixer, 200 gals. 

10—Baker Perkins double arm sigma blade 
jacketed Mixers, 100 gal. 

l—Readco Double arm sigma blade 
jacketed Mixer, 50 gallons. 

1—Baker Perkins laboratory mixer, size 
4ANZ, .07 gal. cap. 

1—Day 50 gallon gearless Pony Mixer. 

4—Patterson side-entering agitators, with 
25 HP Explosion-proof motor. 


FILTERS 


10-—Sweetland #12 Filters with 72 stain- 
less steel leaves. 
1—Republic 15” x 15” 
filters, 15 chambers. 
2—Sperry cast iron 24” x 24” 4 eye closed 
delivery filter presses, 45 chambers 
each. 
—Sperry C.l. 36’ x 36” 4 eye closed 
delivery plate and frame. 
—Oliver Rotary Vacuum Filter, rubber- 
lined, 3” x 6’ complete. 


stainless steel 


AUTOCLAVES— 
KETTLES—TANKS 


1—Struthers- Wells type 347, stainless stee! 
autoclave, 1000 gallons capacity, 2000 
psi, 
Stainless steel vertical storage tank, 
3300 gallons. 
Stainless steel vertical tank with tur- 
bine type agitator, 2250 gallons. 
—-Steel horizontal rubber lined storage 
tank, 10,000 gallons. 
—Aluminum horizontal storage tanks, 
17,000 gallons. 
Piaudler glass lined storage tanks, 30- 
500 gallons. 
—H. K. Porter stainless steel jacketed, 
500 gal. Reactor. 
-Aluminum vertical storage tanks, 12,- 
000 gallons each, 
Piaudler glass-lined jacketed Reactor, 
200 gals. 
-Piaudler glass-lined jacketed Kettles, 
10 gallons. 
—-Patterson steel jacketed Kettles, 2500 
gallons each. 


Establishea ‘756 ————- 
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CENTRIFUGALS 


1—-Baker Perkins Ter Meer type 316 stain 
less stee!] centrifugal filter HS-24". 
1—AT & M stainless steel suspended type 
centrifuge with 18” suspended basket, 
complete with motor and plow. 
Tolhurst suspended type centrifuges 
with 30° basket, complete with motor 
and drive. 
Bird continuous centrifugal steel filter, 
24” x 38”. 
AT&M stainless steel centrifuge, 48” 
imperforated basket, complete with 
motor and plow. 
Fletcher stainless steel suspended type 
centrifuge 40” perforated basket, com- 
plete with motor. 
Sharples stainless steel super-pres- 
surite centrifuge, Model 16Y. 
Delaval type 316 Multimatic centrifuge. 


DRYERS AND KILNS 


Stokes Rotary Vacuum Dryer, 30” x 12’, 
Hardinge Rotary Dryer, 76” x 55’. 
Buflovak Double Drum Dryer, 42” x 
120”, ASME complete. 

Bartlett 6 Snow Rotary Dryer, 46” x 
366". 

Link Belt Rots Louvre Dryer, Model 
502-20. 


~ R.GELB & SONS, inc. 


CHEMICAL, RUBBER, Oll, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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UNION,N.J. | 


+ MUrdock 6-4900 





“govern” the 


government 


Much as we revere and respect this system of ours, we don’t want 
the government running our lives. 

The best government is one that’s closest to the people. And 
there’s just one way to keep it under control. 

Vote. 

Every time you get a chance. 

Vote November 6, for sure. 

Vote to elect the ones you want representing you. To keep the 
ones who are doing you proud. To get rid of the ones who are 
not so hot. 

You’re the boss, however you vote. No matter who’s elected, 
you pay their salaries and paint their offices and keep watching 
over them as they work. 

Even if the ones you’re “‘agin” happen to 
win, they’re obligated to the minority, too. 
They’re servants of all the people, not just 
those who voted for them. 

Your vote prods, approves, protests, de- 
mands, restrains, rewards. 

Vote—so you and your children after you 
always can, 


See You at the POLLS! 


“te 
- 
a 


Tee 
Poe 


: 
ess. * 
* ve00* 
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Reader Service 
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PRODUCTS INDEX 


Chemicals and raw materials 
Equipment and accessories 
Processes and services 


GUIDE TO TECHNICAL LITERATURE 
Chemicals and materials 
Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling 
Instruments and controls 
Mechanical equipment 
Pipe, fittings and valves 
Process equipment 
Pumps, blowers and compressors 
Services and processes 


INDEX OF ADVERTISERS 


Alphabetical list of firms in this issue 


CHECK LIST OF REPRINTS 


Editorial reports and other reprints 


READER SERVICE POSTCARDS 


Get more information—fast 
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THIS MONTH’S 


Products 





© Your complete index te chemicals, 
materials, equipment and _ services 
taken from this issue’s advertisements, 
new products departments and “Guide 
to Technical Literature.” 


® Products listed feature code num- 
bers which show the page on which 
they appear. L (left), R (right), T 
(top), B (bottom) indicate ad loca- 
tion; A, B, C, ete. and a, b, c, ete. 
identify specific product items on an 
editorial page or in an ad. 


"PPPP—OC OO ees 


® You can get information on any 
listings by circling its key number on 
the Reader Service Postcard (see in- 
side back cover). Replies will come 
direct from the companies manaufac- 
turing the products. 


Chemicals 


Acetonitrile 
Acid 
Citric 
Gluconic 
Itaconic 
Muriatic 
Oxalic 
Tartaric 
Acids, fatty, polymerized... . 
Acrolein 
Additives, inorganic 
Alcohol, tetrahydrofurfuryl, 
bulletin 206 
Alcohols, fatty 
CUE. bc ws oa 0s aoe oe 150E 
Unsaturated 
Alumina 
Ammonia 
Anhydrides 
Antioxidants 
Bulletin 1174 
Arsonosiloxanes 
; : ; Bauxite desiccant, activated. .150B 
N your service Darling gate valves will offer you many Bonding agents 
. . Carbon, activated 
times the customary number of operating cycles before Casein’ stabilizer, bulletin 
aed , - SS gee 
repair or replacement is necessary. Ceteiente 
It’s the unique Darling fully revolving double disc parallel eta ED 
seat principle that does it. Get all the facts and see how you Caustic potash . 
‘ , Chemical materials 
save on down-time, part replacement and maintenance. Chemicals........ 35-8, 298, 447D 
Agricultural 
Darling offers these gate valves in sizes, types and metals Organic 
A Paint 
for all kinds of normal and unusual Petrochemicals 
ell Tot : ye Colors, polyethylene 
services. Write for details, specifying Cutting fluids 


Defoamers, silicone 


your service requirements. 
DARLI ite Degreasers 
Elastomers, carboxylic 
a Fa * ‘ Ce 
SF, 


Cutaway, showing the simple 
and unique Darling fully re- 
volving double disc gate valve 
principle that equalizes disc 
and seat wear, compensates 
for valve body distortion and 
provides prolonged tight closing. 





Emulsions, paint 
Ethyl chloride, non-flam- 


Fertilizers, molybdenum 
“ Fibers 


DARLING VALVE & MANUFACTURING CO. ©&> ry Ka Pa. mable 
“y+ # 
3. 


Williamsport 3, Pa. 
Filter aids 


Manufactured in Canada by Flammable 
Sandilands Valve Manufacturing Co., Lid., Galt 19, Ont. VALV ES 1178 
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Gases, compressed 

Glycerine 

Glycols 

Hydrogen peroxide 

Industrial alcohol 

Isomers, xylene 

Isotopes, stable 

Ketones 

Latices 

Lithium metal dispersions 

Lubricants 

Maleic anhydride, booklet C-1. .273 

Molybdate orange 4 

Molybdenum disulfide 

Monomers 

Nitrogen compounds, 
tic 

Nitrogen products 

Nitroparaffins 

Oils, essential 

Phosphates, sodium 

Plasticizers 

Polymeric 
Polyethylene, bulletin 116 
Polyethylene adhesive, bulletin 

1173 355-6i 
Polyvinyl acetate 
Potash 
Propionaldehyde 
Putty, repair 
Resins 

Acrylic 

Coumarone-indene 

Epoxy 

Nylon 

Plastisol 

Polyethylene 

Polyvinyl chloride ........... 79 

Solution 

Tetrafluordethylene 
Salt 
Sealers, epoxy-rubber 
Seawater magnesia, 

1175 
Sebacic acid isomers, bulletin 

1171 355-62 
Silicon, solar-cell 
Soda, caustic 
Sodium 
Sodium borate perhydrate 
Sodium dispersions 
Sodium handling, 

1177 
Sodium 
Sodium m-silicate 
Sodium sulfate 
Sodium sulfhydrate 
Sodium sulfide .............. 326d 
Solvents 6le, 111, 139b, 277 

Aromatic 
Sulfonates, petroleum 
Sulfoxide 
Surfactants, nonionic 
Tetrahydrofuran 
Thermoplastics, 

rene-based 
Thickeners 
Trimethylolpropane 
Urethan 
Waxes 
Whitening agents, optical... .150C 


alipha- 


148, 450A 
eh ce one 


lignosulfonates......450D 
. BR467 
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INJEw BULLETIN SHOWS HOW TO 
METER, INTEGRATE AND CONTROL 
WITH THE ASKANIA TRANSOMETER 


Describes Flow, Indication, Recording and Control 
Applications For Fuel Oil, Viscous and Other Liquids 


A new illustrated booklet is now 
available to men interested in technical 
information on the Askania Transometer 
which: 

J. is an unusually accurate flow meter 

2. integrates the flow of viscous li- 
guids and other liquids (including 
fuel oil) 

3. develops a pneumatic signal for re- 
cording and control purposes. 
Bulletin #301 includes a listing showing 
typical liquids that can be measured by 
the Askania Transometer. It illustrates 
how the liquids are metered and in- 

tegrated 
how the signals for the recording and 
control are developed 


® APPLICATION DRAWINGS 


Of particular interest are the 
operational diagrams and descriptive in- 
formation showing: 
flow, proportioning and combustion 
controls 
totalization of multiple fuels 
interchangeable control for fuel switch 
over hook-ups. 

These show at a glance just how: 
the liquid is metered, the air signal is 
dispatched to the Jet-Pipe Regulator 


the regulator actuates the hydraulic 
cylinder for the control valve. 
Ranges and specifications by 
connecting pipe sizes, flow range, oper- 
ating pressure and maximum operating 
temperature limit are provided 


© DESIGN FEATURES 


An additional feature of the new 
bulletin is the added information and 
specifications on Askania’s simple, eco- 
nomical constant flow valve which can 
be used to economically maintain a con- 
stant flow 

For your copy of the Askania 
Transometer Bulletin—fill in the 
enclosed coupon and mail, or write to 
Askania Regulator Company, 288 E. 
Ontario, Chicago, Illinois 


Yes, send me a copy of bulletin #301 


NaAmMe on 
Tivie 
COMPANY 


ADDRESS 


Ce ee ee ee ee ee ee 


ASKANIA accuraron company 


“CONTROLS FOR INDUSTRY”’ 
HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 


ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 


A Subsidiary of General Precision Equipment Corporation 





ween n nna ---- 5 


- 


Nor” 


a 
i amunemesesenenes 








f 
& 
Ls 


. 


Performance test in one of the country’s largest hydraulic 
laboratories. 6-inch Spraco full cone nozzle spraying 720 
GPM at 10 Lbs. pressure, Spraco performance data on all 
types of nozzles is extremely comprehensive and accurate. 
Inset shows a 1V-inch full cone nozzle, 


SPRACO 


full cone spray nozzles 


im STOCK -—- the most complete range of sizes and 
capacities available anywhere. 


Ss ee 


pPocoawe 
i 
' 
' 
' 
{ 


iN BRASS, BRONZE, STAINLESS STEEL, or (on 
special order) in any machineable metal. 


PATTERN uniform, even distribution, — wide angle 
down to sharp angle. 


REPLACEABLE CORE — in spraying highly corrosive 
liquids at high pressures worn cores are easily replaced. 


FLAT SPRAY and HOLLOW CONE SPRAY nozzles 
are also available from stock. 


Write, or phone (Boston, SOmerset 6-5480) 


SPRAY ENGINEERING COMPANY 


115 Central St., Somerville, Mass. 





PRODUCTS... 


Equipment 


Absorbers, catalog S-7460....237a 

Accessories, installation 463B 

Agitators 250D 

Air handling equipment 458B 

Aluminum 451D 
...150H 

.254E 

Bags, film 

Bins, storage 

Blenders 


Twin shell 

Blowers, bulletin B-154. 

Boxes 

Cables, armor 

Calculators, vacuum pump... 

Calibration consoles, thermo- 
couple, data EDS-23 

Carbon dioxide units, mobile. .368c 

Castables, insulating 

Castings 

High alloy, bulletin 3354-G. . 
Cells, load 
Cements * 

ISUINRGIN® ...+.0%- 
Centrifugals, continuous ......! 
Chambers, temperature con- 

trol] 
Chromagraph 
Clamps, pipe . 
Clarifiers .... 

Hermetic 
Classifiers .... 

Bulletin 1280 
Cleaning tools 
Coating systems, protective. ..306b 
Coatings 

Anti-skid Sev ree 

Anti-static 

Protective. .102, 241, 452A, 454B 

Bulletin VP-1 , 

Resistant 
Coils 
Collectors 
Columns 

Glass lined 

Rectifying 
Compressors......... 28-9, 96, 156 

Air 271 

Centrifugal, bulletin 0504. ..3389 

Oil free, bulletin 104-11 
Computers 

Electronic 
Connectors, electrical. 

Control panels 
Controllers 

Bulletin 13-19 

Electro-pneumatic 

Temperature 

Catalog 500 
Controls 
Liquid level 
Temperature 
Catalog section 200 

Valve, catalog L-550 
Conveyors 

Booklet 130 

Belt 

Screw, book 2289 
Coolers 

Cascade, catalog S-6820....237b 
Cores, magnetic 
Corrosion proofing materials, 

catalog G-201 . 

Couplings 
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Crushers 
Jaw, bulletin C12-B12......388d 
OT eer T484 
Crystillizers 
Cutters 
ree eT ee 15 
Deaerators 
Detecting systems, fire 
SO TUNED sn 655.9.0.9.3.0 00 258B 
Dissolvers 
Doors, quick opening, bulletin 


Sveed, bulletin 11-1P1.. 
Variable speed 

Drums 
rere 
Steel 

Dryer-blenders, rotary, conical, 
glasslined 

Dryers. .154, 162, 253, 332, 


Bulletin D4-B2 
Low temperature 
Rotary, catalog A 
Drying systems, flash, catalog 
82 
Dust collectors 263, 468K 
Catalog 372 di asa Vice 
Electric precipitation ... 346 
Dust filters, bulletin 559. . .404 
Ejectors, steam jet, bulletin 
9013-A 
Electrical tape .............262A 
Eliminators, mist, bulletin 
ME-6 
Enamels, wire 
Evaporation 
Exhausters, rubber lined, bul- 
letin 
Expanders, tube 
Extinguishers, wet 
portable 
Extinguishing systems, carbon 
dioxide : 
Extractors, basket 
Extrusions 
Fabricated products, stainless 
steel & aluminum 
Fabrication, metal 
Fabricators 
Heat exchangers 
Process equipment 
Fabrics 
Fans 
Bulletin 5306-H 
Axial 
Axial flow 
Fasteners, rivet 
Feeders 


B9 
Felts, teflon .... 
Fillers, piston 
4 Sees 
Filter paper .462, TA86 
Filter sheets B485 
eS 
Centrifugal ae 
Disc, bulletin FG-B1 
Horizontal plate 
Pan 
Pressure 
Pressure leaf, catalog NC- 
es Sra db Les Af? 
Finishes, appliance ..... 150F 
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SHRIVER DEVELOPMENTS 
Improve Unit Operations 


Filter Presses 


The most versatile of all filters in range 
of types and capacities, to meet prac- 
tically all conditions of operating pres- 
sure and temperature; required clarity 
and flow rate of filtrate; degree of filter 
cake dryness; ability to extract or 
wash cake; ability to use any textile, 
metal or paper filter media. Catalog 55. 


Continuous Thickener 


Uses—Washing slurry to remove im- 
purities, especially from slow-settling 
materials, saving considerable time 
and equipment. ¢ Thickening prior to 
filtration. ¢ Thickening instead of 
filtration. ¢ Decantation involving 
“fines.” “A lot of thickening in a 
small space.” Bulletin 122. 


Chamber Type Reactor 





Polymerizes plastic resins at con- 
trolled rate of hearing and cooling to 
produce multiple slabs of finished 
product of any desired size, 12” to 56” 
square, from 1” to 5” thick. Bulletin 
142. 


Wax Molding Press 


Cools and molds paraffin or natural 
wax, or other substances, into multiple 
cakes of uniform size, weight and ap- 
pearance, without shrinkage. Bulletin 
127. 


Diaphragm Pump 

Cuts operating and maintenance costs in han- 
dling corrosive, abrasive, viscous, heavy or del- 
icate fluids. Positive, double reciprocal piston 
pump requiring no packings (no leakage) , easy 
to clean. Liquid pumping heads made of any 
required resistant material, Capacities to 100 
gpm. Bulletin 137A. 


Write for interesting literature 


T. SHRIVER & COMPANY, Inc. 


Filter Presses . Filter Media ‘ Diaphragm Pump: 


802 Hamilton St., Harrison, N. J. 
EE 





Soles Representatives in 
Decatur, Ga ~Houston, Tet ~9. Lovit, Mo 
Sen Francisco-Montreal~—Toronte 





' 


>> + WHEREVER Positive Resistance to Corrosive Materials 
and Fumes is Required om Improved Process Operations 


No other material offers as wide a ran ¥ 

of effective resistance to corrosive acids, g process installation, to assure you full 
hypochlorites, salts, alkalies, and sol vents ; 

as the Have 

engineers wil 


HAVEG PLASTICS OF TOMORROW SOLVE YOUR CORROSION PROBLEMS TODAY 





Wherever CORROSION RESISTANCE is a Factor 


HAVEG...Industry’s Standard 
For CONQUERING CORROSION 


plastics, Skilled Haveg 
assist you in selecting or 
developing equipment to solve your par- 
ticular corrosion problems. Custom design 


Ylwé 


in STORAGE AND PROCESS TANKS 
Large Haveg tank installations have been 
in continuous use for twenty-five years, 
under extreme corrosive conditions. 


COMMU LOLOL 


in FUME REMOVAL 


Lightweight Haveg fume duct, hoods, 
stacks and fittings handle corrosive fumes 
and gases at temperatures up to 350° F. 





in CHEMICAL FLOORING 


Haveg resin cements for brick and tile 
floorings, equipment linings, are ready for 
use within 24 hours. 





COMMA 


in PROCESS PIPE AND FITTINGS 

Haveg pipe and fittings, in several different 
plastic materials, may be flanged, threaded, 
cemented, or bell end-connected where 
required. 

WLLL? MLE Aaa ss | 


in COLUMNS, HEAT EXCHANGERS 


Absorbing Towers, Chlorine Coolers and 
Vacuum Scrubbers designed by Haveg 
Engineers to meet your requirements with 
guaranteed performance. 


ELLIE LD BLABDLLABE LAE LBEBEA BE DBE 





and field service is part of every Have 


advantage of Haveg’s low net cost. Con- 
tact a qualified Haveg representative, or 
write for Haveg Bulletins C-13 and G-16 


y for details of the complete line of Haveg 
i corrosion resistant equipment. 


-603 





HAVEG INDUSTRIES, Pine. rect neisiee on pose wrauetzn 


Atlanta = Chicage (Whesten) = Cleveland = Detroit ‘iiveni) Houston Los Angeles Now York (Westfield WJ.) Seattle 


Exchange 3821 «© Witeston 6-3275 Washington |-6760 Kinwood 1.1785 iAckson 2-6840 Mutual 1105 Westfield 2.7383 Main 9006 


440 


PRODUCTS... 

Fire protection systems, auto- 
mz As ny? 308 

Fittings 
Covers, tanks, parts.......¢ 385d 
Forged steel, bulletin A-3-56. 405 
Stainless steel 140-1 
Welding 

Fixtures, explosion proof 

Flotation, bulletin F10-B81. . .388¢ 

Flowmeters 2548, oH 
Differential 

Foam makers 

Furnaces 


Catalog G-2 
Publication 1819 
Force 

Thickness 
Vacuum 


Gasket materials 
Gasketing materials.........28 
Gaskets 
ie POSKUTE «6. ese ss 296 
Teflon 362 
Generators 
Gas 
Inert gas, bulletin 1-10... 
Bulletin IGG-155 
Steam, bulletin B-55-4 
Glowses, GIG foo cc idcwecews 254C 
Grating & stair treads, bulle- 
tin 2486 . 
Gratings 
Grinders 
Guns, jiffy 
Heat exchangers...... B07b, 446c, 
458E 
Bulletin HE-6 i oleae 
SE O° | rT 237c 
Catalog S-6840 
Catalog 1155 
Cascade 
Cross bore 
Cubical 
Impervious graphite, bulle- 


Tube & shell 
Heat transfer systems 
Heaters 
Circulation 
Electric cartridge 
Electric strip, bulletin F-1566. 
Far infrared 
Gradiation 
Unit 
Heating units 
Immersion, bulletin SC-156. LABB 


Hoods 


Metal, flexible 
Bulletin 21-A 

Idlers 
Indicators 

Moisture 

Portable, bulletin 64 
Instruments, dewpointer 
Insulation blankets 
Insulation 

Glass fiber 

Pipe, bulletin 109C 
Insulations 

Epoxy 

Industrial 
Ion exchange 
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Jackets, aluminum .... 
Joints 
Ball, swing & strut, bulletin 
28 
Expansion 
Joints & Bellows 
DS oer skis ake a 62d, 469C 
Kilns, rotary, bulletin 1115... .348 
Laboratory equipment, 
letin LG3-B10 
Laboratory equipment & furni- 
ture 
Catalog 4B & supplement 


a Sr a 
Linings 
Drum, bulletin DL-2 
Rubber 
Loading arms 
Machinery designing service. .160a 
Magnets 100a, 456F 
Materials of construction 
Bulletin CC-3 ..... 
Clad steel 
Materials, handling .. 
Metals 
Booklet B-111 ... 
Talide, catalog 56-G 
Meters 
Booklet 566-Q 
Corrosion 
Industrial 
pH, pocket 
MG eae aac ek on cd 255a 
Bulletin AH-474-11 


Bulletin B2-B13 
Batch, bulletin AH-474-11. .480¢ 
Conical, bulletin AH-474-11.480b 
Cylindrical, bulletin AH- 
474-11 


Mixers 
Catalog B-107 
Bulletin A-156 
Bulletin 374 


Bulletin 600 

Mix-muller 

Portable, bulletin B-108... .: 
Pug mill 


Spiral ribbon 

Top entering 
Catalog B-102 
Catalog B-103 


—Salt Lake City Mill of Vitro Uranium Company 


speaking of uranium milling... 


IG THINGS are going on in uranium milling and 

refining on the Colorado Plateau. One of the newest is 
the use of solvent extraction to concentrate uranium salts 
from the various ores. 

For the past year Vitro Uranium Company has operated 
a pilot plant to determine the merits of solvent extraction. 
Results were so successful that Vitro will expand its mill and 
install “SX” to supplement the standard acid leaching 
process, with a marked increase in efficiency. 

Vitro’s Salt Lake City mill, one of the largest independent 
custom mills in the industry, is also one of the best—thanks 
in part to Vitro Engineering Division, oldest nuclear en- 
gineering firm, which designed and installed many of its 
outstanding features. 


Strategically located with respect to major ore areas, the 
Vitro mill carries a sufficient stockpile of uranium ores to 
insure a constant supply of raw material. It has substantial 
ore supply contracts with Atlas Corporation, Four Corners 
Uranium Corporation and other major miners. 


Vitro is always interested in new ore sources and potential 
suppliers are invited to contact the company. Vitro also 
offers engineering and consultation to others who desire to 
build new mills or install new processes. 


For information write VITRO URANIUM COMPANY, Salt Lake City, Utah 
A Division of 





Keeping too busy? 


a 
ATO CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.Y. 


@” Research, development, weapons systems ‘o Thorium, rare earths, and heavy minerals 


You'll find our streamlined 
Reader Service section right up 
your alley. It’s designed for 
busy engineers who want to find 
things fast, get more information 
fast. RS is easy to use, and you 
can bank on it. 


b 4 Nuclear and process engineering, design G Recovery of rare metals and fine chemicals 


* Refinery engineering, design, construction AV hitcratt components and ordnance systems 





% Uranium mining, milling, and processing €P Ceramic colors, pigments, and chemicals 


CuemicaL ENcingerinc—October 1956 





NEWEST OF THE GARLOCK 2,000 


Hones Q neu lining material that is so slippery 


on one side that nothing sticks to it, yet the other 

side can easily be bonded to wood, glass, metal or other 
surfaces. Ideal for lining hoppers, paint spray booths, 
conveyor guide rails... anything that comes in contact 
with sticky fluids, solids, or foodstuffs. 


MORE SANITARY, TOO. Teflon can’t harbor bacteria; 
is tasteless, odorless, non-toxic, non-contaminating 
and non-absorbent. Withstands temperatures from 
110° to 500° F. 


LOWER COST. Garlock now offers you cementable 
Tefion in thicknesses as thin as .005" for inexpensive 
application wherever its non-sticking, chemical resistant 
qualities are desired, Available in rolls 4%” to-12” wide; 
005” to .060” thicknesses. Also available in sheets 

up to 48” x 48”, in thicknesses of 44" to 1”. 


Sheets and Tape of Cementable Teflon are another important 
part of “the Garlock 2,000" ...two thousand different styles 
of gaskets, packings, and seals to meet all your needs. It's the 
only complete line. It's one reason you get unbiased recom- 
mendations from your Garlock representative. Call him, or 
write for Bulletin AD 158. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


Service, contact one of our 30 sales offices 
and warchouses throughout the U. 8 and Canada, 


a, 








« 


for lining 
conveyor 
guide rails 


for lining 
ers 


for lini 
hotties” 


* DuPont 
Registered 
Trade-Mark 


Gannocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 


Rubber Expansion Joints 





PRODUCTS... 


Mixing equipment 
Mixing & grinding equipment. R383 
Modulators, crystal 462D 
Motors 159, 455A 
Bulletins MU-203, MU132....74 
Bulletin 6-1P1 
Bulletin 1700 


Bulletin 4-1P31 
SS re 493 


Nozzles 
Catalogs 6A, 6C 
Spriy 
Catalog 24 
Operators, pneumatic 
Ovens 
Packings 
Asbestos 
Asbestos sheet 
Ring, teflon 
Paints, protective, metal 
Pilot plant unit for sodium 
dispersions . .355-6e 
Pipe 
Lead lined 
Plastic, bulletin CE-56... 
Process, aluminum .......... 63 
Saran lined 
Steam traced, bulletin AD- 
418 
Pine & fittings 
Catalog S8-7000 
Glass lined 
Pipe installation, glass, man- 
ual PE-3 
Plastic paneling, fire-resist- 


Bulletins C-13, G-10 
Brochure AA-4 
Thermosetting, antistatic. .150D 
Plates 
Nickel 
Steel, nickel plated 
Polyethylene coated drums. .355-6d 
Polyvinyl] materials 
Powder filling equipment... .L453 
WWOMOROOTE, GIP 6k biciic veisctsce OO 
Presses 
Filter, catalog 55 ......... 439a 
Wax molding, bulletin 127. .439d 
Process equipment 
Fabricated, bulletin 550...... 95 
Impervious graphite ...... 237¢ 
Process units, turba-film 
Processing equipment 
Liquid, bulletin G-255 
Producers, gas 
Propellers 
Proportioning systems 
Pulverizers : 
Pumns....247, R461, 474A, 474B 
Bulletin S-147 
Bulletin 56Sc 
Pumps 
Acid 
Bulletin CE-55 
Acid & chemical, bulletin 
203-7 : 
Centrifugal 307a, 390 
Catalog S-7250 
Bulletin P-3C 
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Circular 184B 
Bulletin 120-B 
Bulletin 107 
Chemical 
Bulletin 7095-A 223 
Bulletin 725.4 282 
Oil-lubricated, bulletin 52- 
B7638 
Chemical process 
Chemical service 
Close coupled, bulletin 975. .410a 
Corrosion inhibiting 
Diaphragm, bulletin 137A. .439e 
Diffusion & booster 
Direct flow, data sheet 100. .314 
Double suction, bulletin 955- 


General purpose 
Heat transfer 
High vacuum, catalog 700... .7:% 
NE EEE Pee Or er 345a 
Oxygen 
Paper stock, bulletin 953...410d 
Positive displacement 
Process 
Bulletin 
Sanitary 
Sump, bulletin 963-F 
Turbine 
Vertical turbine 
Racks, drum 
Reactors 
Chamber, bulletin 142...... 439¢ 
Glass lined 2-i 
Glassed steel, bulletin 902. .494 
Reclaimer systems, oil, bulletin 
R-160 
Recorders 
Recorders & controllers, folder 
ND46-91 


Reproduction materials....... 101 

Rings, teflon, bulletin T-110... .369 

Rubber & plastic materials, bul- 
letin CE-50 

Rubber, silicone ............453B 

Rubbers, super-soft 

Samplers, automatic, bulletin 


Bagging 
Scintillation detector, bulletin 
355-6f 


Gyratory, bulletin 07B8446. .285, 


Vibrating 
Book 2554 
Book 2377 

Seal cages, teflon 





Losing your friends? 


Sure are, if you're not keep- 
ing in touch with our advertisers. 
For they're your friends, offering 
help through new and better 
products and services. You can 
use our Index of Advertisers to | 
keep in closer touch with these 
friends and what they're doing 
for you. 
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How to put the Indian Sign 
on your high temperature 


pumping problems 


When you pump heat-transfer liquids at 600° F. or above, you run 
into some pretty tough problems. You have to keep the seal cool 
enough to prevent the heat from damaging it. Yet, you have to do 
this without cooling the liquid in the pump. The pump shaft must 
be big enough to avoid deflections that cause undue wear on seal 
and shaft sleeve. And the stuffing box better not leak—because heat 
transfer liquids are mighty expensive. 

Dean Brothers put “the Indian sign” on every one of these 
toughies in their standard centrifugal process pumps. They did it 
with a simple, standard, readily-available mechanical seal. And they 
did it without the use of gimmicks or expensive auxiliary pressurizing 
equipment for the cooling liquid. 

Engineering like this—plus mechanical reliability usually found 
only in costly, individually engineered pumps—means lowest cost 
in the long run—when operation, maintenance and replacement costs 
are fully considered. 

For full information about Dean Brothers complete line of stand- 
ard, heavy duty, centrifugal process pumps, Serics 10, Series 20 and 
Series 30—to 7,000 gallons per minute capacity, send for Circular 


INTERCHANGEABILITY OF PARTS 
MEANS MORE PUMP FOR YOUR MONEY 


The eleven pumps in Dean Brothers Series 10 standard centrif- 

ugal pumps have a range of application that covers fully 90% 
of all process pumping applications, They're all built from the same stand- 
ard parts with the exception of the Casing, Impeller and Suction Nozzle 
which determine each pump's capacity. For high temperature services the 
cradle housing is integrally water jacketed ; for temperatures up to 350° F., 
it is not. Otherwise, all parts are completely interchangeable. Even the 
stuffing box that houses the mechanical seal will also accommodate con- 
ventional packing—another neat bit of standardization that eliminates spe- 
cial pumps for high temperature services. 


DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS 7, INDIANA 
Centrifugal and Reciprocating Pumps + Since 1869 





Where can you use these remarkable materials . . . 
KENNAMETAL* and KENTANIUM*? 


More than 40 different standard Kennametal compositions have been 
developed to provide exceptional durability and long life under condi- 
tions where any one or a combination of the following destructive 


forces are met: 




















e galling 

© hard impact 
or compression 

e high temperature 
(1800°F and above) 


Some of the many applications where these 
hard, strong and rigid sintered carbides are 
particularly effective in chemical processing 
include: 
¢ balls for milling 
¢ balls and seats 
for pumps 
bushings and guides 
compressor liners 
crusher parts 
mixer blades 
and parts 


* abrasion 

* corrosion 

¢ deflection 

« deformation 
* erosion 


¢ nozzles 

¢ pulverizing 
hammers 

e turbine blades, 
rings, wheels 

e valves, valve rings, 
valve seats 


Kennametal! is available in many standard 
forms, in addition to special shapes and 
parts, such as: rectangular blanks « discs « 
rods « tubes « flats « balls « rings « extruded, 
pressed, machined, and ground forms within 
precise tolerances. 


Why not discuss your problems with your Kennametal carbide 
engineer. He can recommend the proper composition of Kennametal 
or high heat resistant Kentanium (for 1800 F° and above) to meet 
your specific requirements. Or write KENNAMETAL INc., Dept. CE, 
Latrobe, Pa. For more data, request booklet B-111, Characteristics of 
Kennametal, or B-222, Designing with Kennametal. 


“Registered trademark of a series of hard 
tungsten and titamum carbides which 
have except ily high eto de 
structive forces which tend to contami 
nate chemicals, foods, paints, and other 
products during processing 
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PRODUCTS... 


Seals 
Mechanical 
Bulletin MS-1155...... 393 
Rotary, bulletin B-111... .% 
Selector . 
Separators 


Air 
Bulletin 087 . 
Magnetic 
Shafting 
Sheaves 
Sheet, stainless ... 
Side shifters .... 
Starters, solenoid 
Steels 
Clad ie 
Stainless .... 
Technica] studies 3.......é 
Low nickle ... 
Strainers 
Line 
Tables, concentration, 
TT-B3 
Tandem combustion units, oil- 
gas, bulletin 498 . 
Tank cars 
Tank trailers, acid . 
Tanks, storage 
Acid 
Glass-lined 
Teflon, cementable . 
Testers, fineness 
Thermo-panels, 
356°4 4:4. 
Thickeners, continuous, —, 


bulletins 355, 


Titanium 
Titanium sponge 
ER ethic eys . Ssig o's Saleen 457D 
Towers, cooling 9, L377 
Trailers 
Gas supply . 
Industrial 
Transformers 
Transmission equipment 
Transmitters 
Differential pressure, bulle- 
tin 98274 
Flow 
Transometers, bulletin 301 .... 
Traps, steam 
Bulletin 10-55 
Trays, bubble, catalog 150 
Tread plate, non-skid 
Trucks 
Fork 
Fork lift 
iS). an 
Tubes 
Bulletin 1954 
Condenser 
Publication B-2 
Heat exchanger 
Glass-lined 
Protecting 
Tubes & rods, plastic 
Tubing 
Bulletin T-97 
Flexible 
Nylon 
Thin wall 
Turbines 
Gas, bulletin 142 264 
High-speed, bulletin GEA- 
6232 .. 
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Believe it 


mt) a0) 





it’s al! 


Varying temperatures ... . fluctuating pressures 
constant vibration. None of these can affect the 
inherent stability of Wolverine Trufin’ —the one-piece, 
finned condenser tube. ; 


The fins of Trufin are squeezed right from the tube 
wall, are completely integral with the tube itself. That 
means longer on-stream time —more mileage when the 
going is tough. 

Trufin can step up the capacity of your existing unit, 
when revamping, or can permit the design of a smaller 
unit (with a bigger punch!) when new heat exchangers 
are considered. Replace prime surface tube with 
Trufin Type S/T (low finned) in water-cooled condensers. 
Specify Trufin Type H/R (high finned) for air-cooled 
applications. Investigate the Trufin story —-NOW! Write 
for the Trufin Opportunity Book, 


Wolverine Trufin is available in a wide rangé of sizes 
and types in copper, copper-base alloys, aluminum 
and electric-welded steel. 


CALUMET @ MECLA, INC WOLVERINE TUBE 


CALUMET Division 





WOLVERINE TUBE DIVISION “ Division of Caiumet 4 Hecia, inc 
CANADA VULCANIZER an (AY 
weer eee Se) STO 1443 CENTRAL AVENUE, DETROIT. 9, MICHIGAN 
FOREST INDUSTRIES DiviSiION 
GOODMAN LUMBER CO Manufacturers of Quality Controlied Tubing and Extruded Aluminum Shapes 


PLANTS IN DETROIT MICHIGAN AND DECATUR ALABAMA 
SALES: OFFICES IN PRINCIPAL CITIES 














eliminated four out 
of five heat exchangers. 








Here’s a Real Success Story: 


ONE TRUFIN TUBED HEAT EXCHANGER 
ELIMINATES FOUR PLAIN TUBE UNITS 


By Ernest Dodd 


oh NEAR the Canadian border, 
in a large chemical plant, proc- 
essing engineers have a real look of 
respect in their eyes these days as 
they study the performance record 
of a certain heat exchanger. 


here's every reason why they 
should because this is an amazing 
one that would have 
delighted the heart of Horatio 
Alger, Jr. 


success Story 


The heat exchanger, which is tubed 
with Wolverine ‘Trufin Type H/R 
condenser tube, was designed as the 
result of an alternate proposal made 
when management was considering 
plans for construction of an ethy 
lene superheater. 


The plan under consideration called 
for five plain tube heat exchangers 
capable of superheating 31,300 
pounds per hour of ethylene vapor 
from minus 100°F to minus 20°F, 
Total heat duty amounted to 720,- 
000 BTU’s per hour. 


The alternate proposal rocked man- 
agement right back on its collective 
heels. Instead of five heat ex- 
changers using a total of 5,680 feet 
of plain tube this plan called for 


. 


the same heat duty to be achieved 
by one exchanger tubed with only 
2,790 feet of Trufin Type H/R con 
denser tube. 


it didn’t take management long to 
make its decision. After all, one 
heat exchanger for five is a pretty 
fair deal in any league —especially 
when you consider the juicy savings 
in tube, shells, headers, baffles and 
labor. 


No success story would be complete 
without a happy ending—and this 
one has it. After slightly more than 
one year of operation, the single 
Trufin-tubed unit has maintained 
top efficiency—with a minimum of 
maintenance. It has, according to 
the customer, met management's 
every expectation. 


Olvisions OF 
CALUMET @ HECLA, Inc 


Integral Fins Give 
Wolverine Trufin 
More Surface Area 


In the installation described at the 
left, hot ethylene liquid is used on 
the tube side to superheat ethylene 
vapors on the shell side. 

For this particular type of opera 
tion, a high-finned tube such as 
Wolverine Trufin Type H/R is par- 
ticularly effective because its integ 
ral fins give maximum heat transfer 
surface. 

Trufin Type H/R is available with 
five to nine fins per inch in copper 
and copper-base alloys and with five 
to eleven fins per inch in lightweight 
aluminum. 


Like the rest of the Trufin family 
of condenser tubes, Type H/R has 
integral fins squeezed directly from 
the tube wall. In addition to in 
creasing surface area, the integral 
fins can never come loose from vi 
bration, thermal shock or pressure 


variations. 





Wolverine Tube Offers 
Free Trufin Literature 


Wolverine’s Trufin Catalog carries 
complete descriptions of each type 
of Trufin condenser tube. In addi 
tion to sizes, metals and alloys the 
catalog also describes the various 
applications where integral-finned 
tube can be used to full advantage. 
For your free copy write Wolverine 
‘Tube at the following address 


WOLVERINE TUBE 





CALUMET DIVISION 

WOLVERINE TUBE DIVISION 
CANADA VULCANIZER Gy 
& EQUIPMENT CO. LTO 

FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER CO 





Division of Calumet 4 Hecia, inc. 
1443 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


Manufacturers of Quality Controlied Tubing and Extruded Aluminum Shapes 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, 
IN PRINCIPAL 


SALES OFFICES 


EXPORT DEFT... 1 


ALABAMA. 
CITIES. 


40TH ST., NEW YORK 16, N.Y 





Utilizers, bulletin 0-10 
Valves. .....239, 337, 465D, 465E, 
465F, TL475 
Catalog 20 swede 
Butterfly 
Catalog 160 
Control, diaphragm 
Diaphragm, bulletin 100 
Drain 
Drain or sampling 
Gate 
Vacuum 
Lubricated plug 
Catalog PV-4 
Needle, bulletin NV-2... 
Nickel iron, bulletin 118 
PVC 
Packless 
Pinch 
Porcelain 
Safety relief, catalog 1900... .80 
Solenoid 466A, 466B 
Specialized 
Steel plug 
Valves & fittings 
Vaporizers, bulletin 132B 
Dowtherm 
Vessels, pressure 
Vibratory equipment. .R449, 458A 
Viscosity instruments 
Voltmeters 
Waring blendor, bulletin 1179 
355-60 
Washing systems 
Water wells 
Wire cloth ............878, A78D 


Services 


Air recovery & purification. ..477B 
Buildings, standardized 
Cleaning, chemical ........... 301 men aa 
Corrosion index, bulletin 1172 : 
355-6h ————— 
Design & engineering, am- SERIES 3600 
monia plants 
Design, engineering & con- 
chraatt butadi ri 
oe yutadiene facili 40-300 G.P.M. 
Engineering, mills & processes. TO 90 P.S.1. 
Engineering & construction 
Chemical process plants..... 
Nuclear projects 
Engineering service, . bones 
catalog 229 Designed for a broad range of clean liquid applications, the 
Face shields Roper Series 3600 General Purpose Pump is widely recognized 
Fire protection for its highly dependable performance, low maintenance 
Lubricators as, characteristics, and ease of installation @ Roper standard fitted 
Nuclear science training. ..BL467 i 83’ . | 1i ave 
Photocopying machines 478) models have cast iron housings, hardened iron gears, 
Plant sites BE 4 high-lead bronze bearings and precision-ground steel shaft. 
Plates, abrasive All iron models, with hardened iron bearings, are also 
toy recovery available for specific needs. All models are available with or 
ater treatment without adjustable relief valve in mechanical seal or packed box 
Windstorm damage preven- ‘ Fe £ ok aol : 
construction @ The Roper representative in your vicinity will be 
glad to go over your requirements with you, whether you are 
interested in pumps for replacement or for original equipment 
in new processing operations. Call him today! 


General Purpose Pump 


Now turn to the back... 


Simply circle the code numbers desired 


= ae 
Scud L0% Ca of fet 
on the handy pre-paid postcard, and mail R @) E R : 
Today { 
— ‘ 


it to us. Replies will reach you direct pes SE 


from the companies manufacturing the > Ja 
product. Kola ty 1 Utry7s GEO. D. ROPER CORPORATION 
‘ 460 Biackhawk Park Avenue, Rockford, Minols 
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THIS MONTH’S 


CUT LUBE-OIL Technical 
° A ® Want to build up your 
with Ubudscope files and keep them up-to- 
date? You can get any publi- 

By Fillers cation in this comprehensive 
iston guide — free —just for the 


asking. 





You Get Higher Accuracy 
Fast Change-Over 
Lower Maintenance 


© It’s easy—simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 


@ New Librascope Piston Fillers will help you literature. 
cut filling costs because they are designed with 
unique, vertical action plunger-type valves that 
maintain positive control of leakage, guarantee 
high accuracy of fill, and assure longer vaive life, 
Simplicity permits fast change-overs from one grade 
of oil to another in a matter of minutes. In addition, 
precision workmanship and rugged construction 
throughout reduce maintenance cost. 


Standard one-quart and five-quart fillers are 
available in 6 to 36 station models to operate at 
speeds up to 800 CPM. Gravity, gravity pocket, 
and bottom fill models are also available to handle ° | 
ee a wide variety of liquid and semi-liquid products, | Chemicals 


valve design assures Manufactured by Librascope, Inc. Exclusive sales 
wa ae Gee representative: W. F. & John Barnes Company. 
Acetonitrile Technical information 
$-1-A GAS GENERATOR— Compact unit produces includes physical & chemical prop- 
protecive atmospheres from naturel gas or com> | at, in acetonitrile, apecifo. reac 
4 tions, physiological properties, etc. 
Designed for greater efficiency — provides constant, oxygen-free atmosphere to Request Bulletin F-75010, 
NEW GAS GENERATOR prevent product deterioration. A range of standard 446A Carbide & Carbon Chem. 
EW models are available to meet a variety of needs Acid. Muriatie Features high purity 
N HEAT EXCHANGER including bulk or package storing, dehydrating, | muriatic acid-Hooker White. This 


drying, or mete, glow ond plenic peckoghe, | Saal rai “SON'S” of eas eu 


Manvfactured by Barmotive Products, Inc. Exclusive fates, & .0001% or less tron. Techni- 
Eastern sales representative: W. F, & John Barnes Co. cal Data Sheet. 
826a *Hooker Electrochem, Co. 
BARNES ROTO-JET HEAT 
CHANGER—New heat < Pne Acids, Fatty, Polymerized...... New 20 
9 p. booklet, titled “Empol 1022 Poly- 
system utilizing steam injection for merized Fatty Acid” gives complete 
sterilizing liquid and semi-liquid Gencription, specifentions, character 
stics, considerable applications data 
products. Purified steam is injected and shipping data 
wees degre the product cme 4468 Emery Industries. 
at insuring maximum effi- 
cienc pod sine Unique con- Acrolein.......New 24 p. booklet “Acro- 
y ¥: lein” includes physical properties, 
trol system maintains processing applications, typical reactions, de- 
temperatures within + Ya-degree rivatives, physiological properties, 


F., and exacting instrumentation methods of mee ow ~ emia data, 


storage and han 

offords o betenand prodee mate 4460 Carbide & Carbon Chem. 

ture content. o 

PAT. POD sold by: W. F. & John Barnes Co. Alcohol, Tetrahydrofarfary! 

a Pp. booklet contains charts & tables, 
WRITE FOR COMPLETE SPECIFICATIONS—or ask ay Oy oy 
sa yseiologica . nm ad 
an experienced Barnes Sales Engineer to help you eral information. For details, see 


specific Bulletin No. 206. 
with any problem. 62-3 *Quaker Oats Co. 


























Alcohols, Fatty, Unsaturated ’ T ch. 
FOOD & CONTAINER SECTION cesentiaily a mixture of 9, 12-Octade: 
amp ae ee oe oe oe oe oe ow ee oe ow oe cadienol and 9-Octadecenol. Includes 


fel/ Vi es suggested uses, physical properties, 
TVViETE99/ 496 s. WATER st. © ROCKFORD, MLINOIS specification range, atc. 
~ We 4444p Archer-Dantels-Midland Co. 





DOLE ASEPTIC CANNING EQUIPMENT 
RETORT BASKET LOADERS AND UNLOADERS * From advertisement, this issue 
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Literature 








Anhydrides Valuable 20 p. illus- 
trated catalog describes Acetic, 
Propionic & Butyric Anhydrides, in- 
cluding test methods, specifications, 
physical properties & shipping data. 
Request Catalog F-5280B. 
447A Carbide & Carbon Chem. 





Bonding Agents......New bulletin is a 
summary of currently available 
“Thixon” products for the adhesion 
of rubber and rubber-like materials 
to metal tequest Bulletin No. 03-1- 


§-5-56. 
4478 Harwick Standard Chem, Co, 





Catalysts, Molybdenum......Company 
offers a summary of the industrial 
uses of molybdenum catalysts. Data 
also given for promising applications 
still in the experimental stages. Re- 
quest a copy of Bulletin Ch-11. 
4470 Climax Molybdenum Co. 





Catalysts, Platinum Baker-developed 
platinum metal catalysts are avail- 
able promptly, in any required con- 
centration of metal—on the carrier 
and in the form best suited to your 
requirements. Request details. 

229 *Baker & Co. 





Chemicals......Company makes avail- 
able a new brochure listing the ex- 
panded line of Special & Rare Chemi- 
cals. Describes their activities in the 
distribution of Industrial, Laboratory 
& Rare Earth Chemicals. 


447D City Chem. Corp. 
Chemicals Typical Harshaw chemi- 
cal products: electroplating § salts, 
anodes and processes; vinyl stabil- 
izers; fluorides; glycerine; synthetic ] 





optical crystals; fungicides. Request 
16 p. booklet. 
208 


*Harshaw Chem, Co. 


a a 
Chemicals, Agricultural......New 28 p. 
book “Shell Agricultural Chemicals” 
gives general descriptions & infor- 
mation on the use for aldrin, dieldrin, @ 
D-D 





endrin, Nemagon soil fumigant, 
soil fumigant & allyl alcohol, 
447E 


—on | 6 EASTERN D-11 CENTRIFUGAL PUMP 
* CPG REVERTSRERS, CMy SOUND Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
Contents of This Issue... coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (9%” x 4%”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 








Chemicals and 
materials 


Construction 
Materials SPECIAL METALS 

Electrical Equipment. 454 A full selection of metals make the D-11 and other Eastern Centrif- 

Handling and ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Packaging Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 

Eastern Pumps range from “sth to % H.P. with capacities up to 70 


Heating and cooling. 458 
G.P.M., pressures to 65 P.S.I. 


Instruments and 
controls For complete specifications on all Eastern 


Mechanical Centrifugal Pumps, request Bulletin 120-B 


equipment 
Pipe, fittings, valves. 463 
Process equipment .. 466 





Pumps, blowers, com- 


Ee if oe INDUSTRIES, INC. 


Services and | st 100 Skiff $t., Hamden 14, Conn. 
Processes 
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Here are two good examples of our work 
in high-nickel castings! 


These are in the Duraloy HT group 
calling for Ni 33.37 percent. We've 
gone as high as 68% nickel on 
some castings where extremely 
high temperatures and very severe 
corrosive conditions had to be re- 
sisted. The important factor con- 
cerning castings for exceptionally 
high temperatures is that they must 
retain their structural form under 
load. 


Knowing just how much nickel 
to put in and how much chromium 
and other alloying elements de- 
pends to a large extent on experi- 
ence ... and it is experience that 
we can offer you for the castings 
you need. We've been producing 
static castings since 1922 and cen- 
trifugal castings since 1933, being 
among the pioneer founders in 
each class. 


if you would care to have our 
metallurgist study your casting 


problem, we shall be glad to have 
you call upon us for the service. 


Ps 
COMPANY 











LITERATURE... 





Chemicals, Organic...... 158 p illus 
trated catalog describes many syn- 
thetic organic chemicals. ‘ncludes 
complete physical property charts, 
and product index. Request “Syn- 
thetic Organic Chemicals” 
448A Carbide & Carbon Chem 





Chemicals, Paint... Tamms silica fo: 
paints, fillers and enamels; mag 
nesium silicate; china clay and 
kaolin for pastes and cements; whit 
ing for pottery trades; diatomaceous 
earth. Request prices and samples 
448B Tamms Industries 





Colors, Polyethylene de 
acribes Stan-Tone ; (granular 
polyethylene) Colors Colors are 
compatible with polyethylene, viny! 
& rubber. Eadudice color composi 
tion. Bulletin No. 02-134-2-6-56 
4480 Harwick Standard Chem. Co 





Defoamers, Silicone...... Dow Corning 
“Antifoam B” disperses immediately 
in aqueous solutions. No stirring or 
agitation required. Ready to use 
ideal for continuous processing. Re- 
quest particulars and free sample. 
1A69 *Dow Corning Corp. 





Degreasers......Company offers bro 
chure containing descriptive material 
on both Permacel 345 Degreaser and 
Permacel 240 Bite. Permacel 340 Bite 
is a new pre-paint cleaner and wax 
and silicone remover. 
448D Permacel Tape Corp 





Klastomers, Carboxylic New 16 p 
bulletin describes Hycar 1072X3. In 
cludes tables of Geon & phenolk 
resin blends, Hycar 1072X3-phenolic 
resin cements, curing systems 
plasticizers, etc. HKulletin H-21 
448E B. F. Goodrich Chem, Co 





Emulsions, Paint. Bulletin covers 
physical properties, chemical and 
physical data, compounding prop 
erties, types of emulsions, formula 
tions, instructions for use and trade 
names. Detalis in Form G101. 
448F Shawinigan Resins Corp 





Vibers... ._Information on the process 
ing, carding, drawing, roving, spin 
ning, plying, winding, and coning of 
Arnel and Arnel blended yarns. Prop 
erties of spun Arnel yarn are listed 
in Technical Bulletin TD-14A. 
448G Celanese Corp. of America 





Formaldehyde......High purity 50% and 
87% formaldehyde is available at 
low cost from du Pont. Its methy- 
lene (-CH,-) group functions as a 
“chemical button” to link similar or 
dissimilar molecules. Request de- 
tails. 
382d *E. I. du Pont de Nemours. 





Gases, Compressed....... Company an- 
nounces new catalog & price list of its 
compressed gases & gas reculators 
Includes special gas mixtures for iIn- 
strument calibration, nuclear flow 
counters, furnace atmospheres, etc 
44a Matheson Co 





GAGE, oc canes New 61 p booklet, 
“Glycols”, a summary of Carbide’s 
glycols, is a handy reference for 
people in the chemical industry. In- 
cludes physical property charts, 
specifications & test methods, etc. 
44al Carbide & Carbon Chem 


Hydrogen Peroxide Describes vari- 
ous applications of hydrogen perox- 
ide as a propellant. . . includes tables 
and sraphe showing phvsical prop- 
erties of 90% H2Os, apparent pH 
readings, etc. Bulletin 77. 
448d Becco Chem. Div. 








Isotopes, Stable...... Company offers a 
revised stable isotopes inventory and 
price list. Complete details of the 
sales and loan policy are contained 
in the new Stable Isotopes Catalog 
Catalog F-89091, 
448K Tinton Carbide Nuclear Co 





Latices p. WWlustrated “Geon” 
Latex bulletin gives a general sum- 
marv of the properties, comnonndine, 
handline and storave methode and 
gprirations for Geon latices. Bulletin 
No. L-7. 

4481 R. F. Gondrich Chem. Co 





* From advertisement, this issue 
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BASKET TYPE 
EXTRACTOR 

















* Developed and perfected by 
more than 50 years of applica- 
tion in the oil milling industry. 


* Over 50 operating plants pro- 
ducing top quality product with 
low operating and maintenance 
costs, 


* Standard sizes range from 25 
tons to 1000 tons per day ca- 
pacity. 


* Let French help you solve ex- 
traction problems involving 
solids. Write today to French, 
Extraction Division, Piqua, Ohio. 

704 


THE FRENCH OIL MILL 


MACHINERY CO. 
EXTRACTION DIVISION 
PIQUA 6 @ OHIO 
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LITERATURE... 





Lithium Metal Dispersions 
Sheets describe methods for labora- 
tory preparation of lithium metal 
dispersions in such dispersing me- 
diums as mineral oll, petroleum and 
wax. Available on request. 
284 *Lithium Corp. of America. 





...Laboratory data 
comparing the properties of molyb- 
date orange & chrome orange In 
cludes results of test on lightfastness, 
hiding power, tinting strength, gloss 
& working properties. Bulletin Ch-22 
440A Climax Molybdenum Co, 


Molybdate Orange 





Disulfide. .. Bulletin cov- 
year experience with this 
lubricant in the operation 

and maintenance department of the 

Baltimore and Ohio Railroad Re 

quest copy of Bulletin Lu-4 

149B Climax Molybdenum Co 


Molybdenum 
ers three 
solid film 





Monomers Monomeric compounds 
are listed for easy reference, Gives 
simple properties, check list of ap- 
plications, current production status, 
etc. Includes available and new re 
search monomers. Bulletin F-8498-C 
140¢ Carbide & Carbon Chem 





Aliphatic 1 
booklet describes 
nitrogen compounds 
giving properties, specifications & 
test methods, ete. Includes physical 
property charts, shipping data, etc 

40D Carbide & Carbon Chem 


As solvents, the NP’s 
present an unusual combination of 
properties. Request Technical Data 
Sheet for details, specifications, prop 
erties, uses, solubility tables, ete 
plus product samples 

R377 *Commercial Solvents Corp 


Nitrogen Compounds, 
lustrated 14 p 
many aliphati 





Nitroparafiins 





Essential New 25 p. catalog 
listing essential oils, aromatic chemi 
cals, perfume compounds, gums and 
perfume concentrates. Also includes 
balsams and sundries, oleoresins, and 
wick odors 
449K 


Oils, 


Orbis Products Corp 





Include 80 
trisodium 
pyrophos 

sodium acid 

trisodium phosphate 

Request catalog 

Blockson Chem 


Sodium 
tripolyphosphate 
tetrasodium 

polyphos, 


Phosphates, 
dium 
phosphate 
phate, sodiun 
pyrophosphate 
chlorinated, ets 


1408 Co 





new 14 p. bro 
chure describing currently avaltlable 
grades of low molecular weight A-C 
Polyethylene. Gives actual and sug 
gested end uses for these versatile 
polymers. Bulletin No. 116 

128 *Semet-Solvay 


Polyethylene Ofters 


Div 





Voly phenyl, Chlorinated Aroclor 1248 
} highly stable chlorinated poly 
phenyl; does not support combustion 
up to its boiling range 652° to 725° F 

is non-corrosive Request technical 
information 

65 *Monsanto Chem. Co 


isn A 





Polyvinyl Acetate Elvacet"” poly 
vinyl acetate coatings—either clear 
or pigmented—-on paper, cloth, wall 
and floor coverings are easily applied 
and air dried. Company will furnish 
literature and information 


8826 *E. I. du Pont de Nemours 





Materials Products made 
from Geon rigid vinyl include corro 
sion-proof pipe, fume ducts, tanks 
trays, materials that can be machined, 
planed, sawed, drilled, and cemented 
Booklet on Geon &8700A & 8750 

12 *B. F. Goodrich Chem. Co 


Polyvinyl 





Potash Dependable source of qual 
ity potash Storage and shipping 
facilities planned to meet demand of 
peak fertilizer season. Provides sery 
lice to help manufacturers with gran 
ulation and formulation, Details 

1406 National Potash Co 





Company will send 

flake, small flake, 
with book, “Cauatk 
Potassium Carbonate.” 
lowest in fron 


Potash, Caustic. 
samples—solid 
liquid—along 
Potash and 
Solvay’s product is 
lowest in turbidity 
149 $ 


*Solvay Process Div 





* From ad\ 


ertisement, this iseue 


NEW TYPE 
ELECTRO-PERMANENT MAGNETIC 


UNIT 
VIBRATOR 


introduced by E 4 f EZ 


No other Unit (Bin) Vibrator like this! 
Eriez Magnetic “know-how” brings 
you the first complete line of 
Electro-PERMANENT Magnetic 
Unit Vibrators operating at 3600 
CPM directly off an AC line. Just 
plug or wire them in. 


NO RECTIFIER NEEDED 


AND LOOK AT THESE ADDI- 
TIONAL HI-VI ADVANTAGES 
Lower Maintenance and Operating Costs 
P Longer, Trouble-Free Service . . 
Versatile Units Provide Broader Operat- 
ing Ranges with Less Power Consumption 
. . » HI-VI units are Compact, Light- 
weight, Easily Installed, never need re- 
aligning ... No Sliding or Rotating Parts 
to Wear, No Lubricants Needed . 
Noise Factor is reduced, working condi- 
tions improved 
-» « New type 
“Double Ac- 
tion” drive pro- 
vides high oper- 
ating efficiency 
with low oper- 
ating cost... 


Don't bang that bin! An Eriez HI-VI Unit 
Vibrator keeps your bulk materials flowing 
freely and evenly through hoppers, bins 
and chutes. Prevents pile-ups, arching 
bridging and sticking. Any product, in lump 
x” powdered form, is kept moving freely 
in a steady stream by HI-VI’s “Double Di- 
aphragm"”’ or kneading action. Eriez HI-V1 
Unit Vibrators work equally well on any 
hopper, bin or chute, any size or shape 
Eriez HI-VI Vibratory Feeder is offered also 

it gives liquid-like flow to bulk mate- 
rials for even, measured feed, variable from 
Junces to tons per hour. Same new, exclu 
sive principle is back of a 


its amazing money -sav- 
H -POV 


ing performance in 
weighing, batching, pro- 
portioning operations 
MAGHETIC SEPARATORS 
These products are the latest developments of 
Eriex Manutacturing Co., world famous producer 
of permanent-powered Magnetic Separators. 











For full information on new HI-VI Vibra- 
tory Equipment, write: Eriez Manufacturing 
Company, 74KV Magnet Dr., Erie, Pa. 
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LITERATURE... 





Propionaldehyde......New technical bul- 
letin includes ‘information on physical 
properties, specifications, shipping 
data, applications, & toxicity. A 
number of typical reactions are aleo 
given. Bulletin F-40110. 
450A Carbide & Carbon Chem. 





Resins, Acrylic. .Lucite acrylic resins 
available with a wide range of mold 
ing characteristics & properties & in 
a variety of transparent, translucent 
& opaque colors. Offers descriptive 
literature on request. 
89a *E. I. du Pont de Nemours 





Resins, Epoxy .A new mailer, en 
titled Why Plastic Tooling?” tells 
how tooling compounds based on 
Bakelite epoxy resins can cut pro 
duction costs and simplify mode! 
changeovers. 39 applications listed. 
450B Bakelite Co 





Resins, Nylon Zytel is the du Pont 
trade-mark for a versatile group of 
long-chain synthetic polymeric amides 
exhibiting extreme toughness & 
strength. Complete data on properties 
& applications on request 
89b *E. I. du Pont de Nemours 





Resins, Plastisol Exon 654 is ex- 
pecaty created to impart excellent 
. . eat and light stability, physical 
Serves Velsicol Chemical Corp toughness and chemical stability to 
° your products. Request full informa. 

tion on entire product line. 


275 *Firestone Plastics Co 
Three Ways 


Resins, Polyethylene Tough, flexible 
Alathon payee tene resin stands up 
F "eae well against abrasive slurries. Widely 
At the Memphis plant of this important manufac- used in industrial pipe applications 
P sos . ‘ Offers co nformation o e 

turer of insecticides, Frick equipment performs these nL legal 
vital functions: 890 *E. I, du Pont de Nemours 








7 a Resins, Solution 16 p. bulletin de- 

1. condenses chlorine gas to liquid form scribes “Geon” solution resins, their 
COMDOURE NE, preparation, and appli- 

ATP : cations. Includes procedure for vis- 

2. cools water for chilling caustic cosity determinations. tables, otc 

i Service Bulletin G-15. 

3. chills alcohols to 40 degrees below zero in an 4500 B. F, Goodrich Chem. Co. 


organic process. Resins, Tetrafiuoroethylene 
paetuqvoesysne resins used —- 
t ‘ Ss sively in process industries. Offer 
Whether you need a cooling system for air condi ceamhenl tudtnaen, ah beak veslet. 
tioning, food service, ice making, quick freezing, ance, low-temperature toughness, etc. 

. ‘ " d Properties & applications. 
chemical processes or any other commercial or indus- 80d *E. I. du Pont de Nemours 

‘ . ; * 

trial purpose, you'll find Frick ENGINEERED refrigera Soda, Caustic “Caustic Soda Buyer's 


tion the ultimate answer. Let us serve you as we now Guide” contains helpful facts on eco 
m ‘ ‘ h id nomics of 50% & 73% solutions; 
Frick Valves ave Preferred serve the biggest concerns in the worid. other forms of caustic soda; capaci- 


ties of tank cars & other containers; 
for many high-pressure useful shipping data; ete. 
26 


services: get catalog now ttt Dhan tnt samedi wt Bn % ooker Electrochem. Co 

Sodium Borate Perhydrate “Perdox” 
Below: sone of g nthe Fri RI (oh Ges K i: Cy . easy removal of tot se ama ep oains 
pom nd WAYNESHORO PENNA. gg: Seg: gh yy 
Rae TenOvING ability. Request lit- 


882b *E. I. du Pont de Nemours 














Sodium Dispersions Sodium disper- 
sions were first developed by du Pont 
& are particularly useful in systems 
where sodium is insoluble Request 
literature on sodium dispersions & 
how to use them to advantage. 
382a *E. IL. du Pont de Nemours 





Sodium Lignosulfonates.. New 7 p 
bulletin describes the use of “Poly 
fon”, sodium lignosulfonate as a low 
yrice, moderately active dispersant 
n wettable insecticide powders. Re 
quest Technical Bulletin No. 306 
450D Virginia Pulp & Paper Co 





Sodium m-Silicate Valuable data on 
Drymet anhydrous—the most highly 
concentrated form of sodium m-sili- 
cate. Drymet File Folder contains 
complete technical information and 
suggested formulations. 

BR 467 *Cowles Chem. Co 








Sodium Sulfhydrate Hooker sodium 
sulfhydrate dissolves rapidly, even 
in cold water. There’s virtually no 
sedimentation even after long stand- 
ing. Available in 90-lb. & 350-Ib 
drums, Technical Data Sheet 
8260 *Hooker Electrochem. Co. 





* From advertisement, this issue 
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MOVIN 
QUIDS? 





YOU CAN DEPEND ON | 


atts. 


ah 





SSV PUMPS 


for most efficient, carefree service! 


CHECK THESE FEATURES 


@ Single stage, single end suction— with 
enclosed or open impeller. 

@ 1” to 4” discharge openings; heads up 
to 220 feet; operating speed— 1750 
rpm. 

@ One piece impellers, secured to shaft 
by key and lock nut, or threaded, give 
long service. 

@ Flanged suction and discharge open- 
ings mean easier connecting and dis- 
connecting of joints. 

@ Vertically split pump casing and hori- 
zontally split bearing housing give 
maximum accessibility for maintenance. 

@ Extra large stuffing box, or mechanical 
seal—both provide minimum leakage. 

















Enclosed impeller types for chemicals, 
oils, juices, clear liquids, acids, etc. 
Open impeller types for slurries, brew- 
ery mash, food mash, white water, 
paper stock up to 2% consistency, etc. 
Constructed of metals to meet your 
requirements—cast iron, nickel, stain- 
less steel, monel, etc. Send your re- 
quirements to our skilled staff for sug- 
gestions. Ask for free copy of Bul- 
letin 107. 


FREDERICK IRON AND STEEL, INC 


FREDERICK Est. 1890 MARYLAND 
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LITERATURE . 





Sodium Sulfide -The clean, strong 
flakes dissolve right into process, even 
without stirring. No waiting-no de- 
canting. For complete information on 
Hooker's sodium sulfide, request Tech- 
nical Data Sheet 
326d *Hooker Electrochem. Co 





Solvents......These solvents are recom 
mended for low odor and odorless 
products Detailed specifications of 
these Shell Solvents are contained 
in the booklet, “Shell Solvents for 
Low Odor & Odorless Paints.” 

277 *Shell Oil Co 





Solvents......Shell Chemical solvents 
meet or exceed industry's highest 
Standards for purity and uniformity, 
at lower cost. For more complete 
information request quotations and 
specifications 
lil *Shell Chemical Corp 





Sulfoxide Sulfoxide is an effective 
synergist safe non-irritating 
12 p. bulletin, “Sulfoxide,”’ gives tech 
nical information and suggested 
starting formulas for popular in 
secticidal spray, On request 
451A S. B. Penick & Co 





Surfactants, Nonionic Suggested 
uses for Teox 120 textile clean 
ing and dye leveling, de-dusting, 
emulsifying agent and dispersant 
Request data sheet, testing sample 
and bulletin on Teox 120 
4SiB Blockson Chem. Co 





Tetrahydrofuran Finds increasing 
use in applying top coats of high 
molecular weight polyvinyl chlorides 
to polyvinyl chloride sheeting and sup 
ported fabric. For complete informa 
tion, request Technical Bulletin 
3820 *E. I. du Pont de Nemours 





Thickeners Superloid is an efficient 
thickener for latex and resins. Pro 
duces desirable body and improves 
working properties Effective for 
maintaining stability of dilute latex 
systems. Sample and bulletin 
451C Kelco Co 





Trimethylolpropane. . Another new al- 
dol product from Celanese—in contin 
uous large volume ; with excep 
tionally high purity ata new low 
cost. Makes available samples, prices 
and product information 
167 *Celanese Corp. of America 





Construction Materials 





Aluminum New bulletin ‘Aluminum 
in Stock at Ryerson” is company's 
first publication covering its new 
stock of Reynolds aluminum In 
cluded is information on aluminum 
plates, sheets, etc 


51D Joseph T. Ryerson & Son 





Bags, Film Bulletin describes film 
bags made of Bakelite polyethylen: 
Resists abrasion & tearing & tends to 
act as a resilient cushion protecting 
each unit from shipping shocks. Re 
quest Bulletin #9015 


451K sakelite C 





Jastables, Insulating. . -Alundum 33-I 
insulating castable mixes and pours 
like concrete . protects up to 
3300°F It is easy to Install and 
to store, Company makes full parti 
ulars available upon request 
L465 *Norton Co 





‘astings, High Alloy .. Covers facili 
ties for producing high alloy static & 
centrifugal castings & offers data on 
castings used for resisting high tem 
peratures, corrosive & abrasion. See 
Sulletin No. 3354-G 
18 *Duraloy Co 





ements New 8 p. illustrated color 
folder deacribes Super #3000 Refrac- 
tory Cement, a heavy duty brick 
bonding and patching mortar In- 
cludes cases concerning product's ap- 
plication in. high temperature work 
451F Refractory & Insulation Corp 





ha - pare. AS 
Jerguson Drain © 
or Sampling V 


y 


% 
aks 


e completely 
self-draining 


e withstands 
severe 
conditions 


@ foolproof 
operation 





44" size shown 


The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
has outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves, 


Available in sizes from %” to 2” 
N.P.T. 34” and 1” sizes are recommended 
for pressures of 4000 Ibs. @ 100° F, and 
1000 Ibs. @ 750° F.; 14%, 1% and 2” 
sizes are recommended for 600 lbs. @ 
100° F. and 250 Ibs. @ 750° F. Optional 
features inchude construction with addi- 
tional outlet for such uses as a steaming 
out connection and with a reamer on the 
end of the stem to break away encrusted 
matter which may have collected on the 
inside vessel wall. 


Write for data unit and complete 
details, 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 





* From advertisement, this issue 


Tress Goge & Valve Co., Lid., Lendon, Eng. 
Péirole Service, Paris, France 
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HERE’S HOW 


Plant Engineers 
and Builders Use 


BARCO 


FLEXIBLE sea 


STRUT JOIN 





SEND for your copy of interestin 
new illustreted bulletin No. 2 
showing PETROCHEMICAL AND 
PETROLEUM INDUSTRY applice- 
tiens for Berce Ball, Swing, and 
Strut Joints 











= for Structural 
Applications 


Br Flexible Strut Joints are an important aid in 
chemical and petrochemical plant construction. 
A typical use is at the ends of struts for supporting 
or bracing large catalyst carrier lines or vent stacks 
on fluid catalytic crackers. Joints permit thermal 
expansion or contraction movement as required 
while maintaining axial (linear alignment) position. 
Other uses include guying tall vessels and columns 
and directing thermal movements of high temper- 
ature piping 

SIMPLE, VERSATILE! —The Barco Strut Joint is a 
dependable, compact, versatile fitting requiring 
practically no maintenance. It is a simple ball and 
socket that provides a point of flexibility. The close 
fit between ball and casing, allows for reversible 
loads, not possible with pin and clevis type braces. 
Barco Strut Joints support without restricting 
freedom of movement. 


COMPLETE LINE — Available in following sizes 
and capacities; 1” — 8,500 Ibs., 114” — 14,500 lbs., 2” — 
20,000 Ibs., 3”-—40,000 Ibs., 5”—80,000 lbs., 6” — 120,000 
Ibs. Welding ends for field or shop use. Unique 
“Bar-Moly” treatment of wearing parts provides 
permanent dry lubrication for long service. 
ENGINEERING SERVICE — Barco will be glad to 
work with your engineers in the selection of joints 
to meet your requirements. Ask for new Catalog 
Sheet No, 229. 


BARCO Manufacturing Qo. 


516L Hough Street 


452 


Barrington, Illinois 
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LITERATURE... 





Cements, Insulating Eagle-Picher 
One-Cote cement insulates, protects 
finishes in one quick application. Ce 
ment is clean, easy to handle—pro 
vides a smooth, light-reflectant sur 
face. Request free sample. 

76 *Eagle-Picher Co 





Coating Systems, Protective... ...Ucilon 
coating systems give chemical engi 
neers effective weapons against cor 
rosion. Systems based on neoprene 
coatings for air dry or force dry ap- 
plication. Request data sheets. 
306b *Metal & Thermit Corp. 





Coatings, Protective Illustrated Cat- 
alog describes Amercoat protective 
coating systems for corrosion control. 
Outlines corrosion control services: 
assistance in selection, help write spe- 
cifications, etc 
241 *Amercoat Corp. 





Coatings, Protective Special charac- 
teristics, advantages and uses of 
“Water Base Adhesives & Protective 
Coatings for Industrial Insulations” 
are described in a new four page 
comprehensive folder. 
452A Flintkote Co 





Coatings, Protective orust & 
gon “ATD” are pee: on FX a 
to make your fight against corrosion 
less costly—more effective. You can 
get better protection. For the full 
story see “Tygon Painting Manual.” 
102 *U. 8. Stoneware Co. 





Coatings, Protective. For any equip 
ment or surface that can be uni 
formly baked Plastisol com- 
pounds offer easy, economical way to 
apply long-lasting vinyl coating pro- 
tection. Data in Bulletin No. VP-1. 
06c *Metal & Thermit Corp 





Coatings, Resistant......4 p., 
trated bulletin describes 
velopment in sprayable plastisols, 
Unichrome “Super 5300” Plastisol 
Coating. Describes single spray ap 
plication. Request Bulletin SP-1 
4528 Metal & Thermit Corp 


Corrosion Proofing Materials Wide 
range of corrosion-proof linings, bond- 
ing cements, bricks, flooring materials 
and protective coatings ... can be 
used separately or in combination 
Catalog G-201. 
156 


photo-illus 
latest de 





*Ceileote Co 





Knamels, Wire New 12 p. technical 
bulletin on “Lecton” acrylic resin 
wire enamel describes the new mag 
net wire enamel! in comparison with 
the standard wire enamels—polyviny! 
formal & nylon 
4520 E. I. duPont de Nemours & Co 


Fabrication, Metal Booklet, “Facili- 
ties & Products,” with information & 
photographs which show why com- 
pany can turn out—at low cost—spe- 
cialfzed heavy equipment ~4 chemical 
plants, available on reque 

*Newport News Shipbuilding. 








Fabrics -Illustrated 16 p. booklet 
on “Lantuck” explains the qualities 
and extensive uses of this versatile 
non-woven fabric. Design and fea- 
tures are fully described, as well as 
application and construction. 
452D Wellington Sears Co. 





Felts, Tefion Company offers infor- 
mation describing Kelon-T impreg- 
nated Tefion Felt for use as seals or 
gaskets. Describes applications, 
availability, properties, etc., in prod- 
uct reference, 
452E Shamban Engineering Co. 





Insulation, Pipe Amosite ... the 
Bouth African ashestos with long, 
strong, resilient fibers gives Unibes- 
tos pipe insulation greater strength 
and superior insulating ability. In- 
formation in Bulletin No. 109C. 

280 *Union Asbestos & Rubber Co. 





newsletter 
of pH on the 
resin finishes 
Also de- 


Latices...... Company offers 
describing the effect 
properties of textile 
modified with Hycar Latex. 
scribes washable 
leather finish. 13. 
452r B. F. Goodrich Chem. Co. 





* From advertisement, this issue 
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Dustlere 


Vacuflow powder fill- 
ing equipment oper- 
ates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a 
container, 





Air is removed from the container to 
create a vacuum which draws a measured 
quantity of powder from the hopper. 
There is no problem with dust control, 
since the unique Vacuflow method simply 
does not involve air currents that cause 
dust. 


Semi-automatic models are available 
for filling containers ranging from the 
tiny talcum box up to and including 100 
lb. paper bags and 200 lb. drums. Rotary 
models are available for automatic pro- 
duction of 5 lb. sizes or less. at speeds of 45 
to 300 per minute. 


Pneumatic is the one manufacturer in a 
position to furnish machines for making up 
complete production lines. Units are avail- 
able for air cleaning, powder and liquid 
filling, capping and labeling a wide range 
of bottles, cans or jars. 

PNEUMATIC SCALE Corp., L1p., 

85 Newport Ave., Quincy 71, Mass. 
4iso: New York; Chicago; Dallas; San 
Francisco; Los Angeles; Seattle; Leeds, 
England—Canadian Division; Delamere 

& Williams Company, Ltd., Toronto 


PNEUMATIC 


ie 
bh LL hd | 
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LITERATURE . 





Linings, Drum......Unichrome drum lin- 
ings deliver resilient, seam-free, pore- 
free protection against such materials 
as acids, alkilies, salt solutions, al- 
cohols, detergents, etc. Request de- 
scriptive Bulletin No. DL-2 
306a *Metal & Thermit Corp. 





Materials of Construction... Atlas of- 
fers technical advice, engineering and 
design assistanc*, highest quality cor- 
rosion proof materials and construc- 
tion services For complete details, 
request Bulletin CCZ#3 
366 *Atilas Mineral Prods. Co 





Metals Kennametal is available tn 
many standard forms, in addition to 
special shapes and parts, 
rectangulr blanks, discs, rods, 
flats, balls, rings For details, see 
Bulletin B-111 
444 *Kennametal Ine. 





Metals, Talide A tungsten carbide 
of superior quantity, is harder, 
stronger, and more resistant to abra- 
sion than any other metal. Superior 
where wear, heat and strain are de- 
structive to other metals. Catalog 
56-G 
a4 *Metal Carbide Corp 





Viasties tooklet “Plastics in the 
Home Building Industry” tells the 
story of newest group of building 
materials that assure the builder of 
installation economies, lifetime per 
formance, et« No, 9101 
153A Bakelite Co 





Viastics For conquering corrosion in 
storage and process tanks, in fume 
removal, in chemical flooring, in 
process pipe and fittings, in columns 
heat exchangers Full details in 
Bulletins C-13 and G-10 
440 *Haveg Industries 





Vlastlies Many years of research and 
wide practical experience are behind 
American Agile in the flelds of plas 
ties and corrosion. prevention For 
detailed information, request your 
copy of Brochure AA-4, 

LA7% *American Agile Corp 





Process Equipment, Fabricated For 
your most efficient means to fast 
economical production, for individu 
alized equipment designed & con- 
structed to fit your needs Request 
your copy of Koven’s Bulletin 550 
95 *L. O. Koven & Bro 





Kubber & Plastic Materials......Piping, 
pumps, valves and tanks have a wide 
range of temperatures, pressure, im 
pact resistance For details about 
Ace rubber and plastic materials, re 
quest Technical Data CH-50 
S85b *American Hard Rubber Co 





Kubber, Silleone Newly published 
brochure ‘Silicone Rubber & Allied 
Products is a first real attempt to 
remove silicone rubber products from 
the custom production category 
Price list is available with brochure 
153K Connecticut Hard Rubber Co 





Sheet, Stainless Steel industry eati 
mates that 50% of stainiess sheet 
applications could employ type 430 
as an economical and practical mate 
rial. See, “Care & Use of 430 Micro 
told Stainless Steel,” 

200 *Washington Steel Corp 





Steels, Stainless .Essential informa 
tion on composition, properties, fabri 
cating methods and applications of 
Al, chromium-manganese, low-nickel 
stainless steels. Request your copy 
of Technical Studies #3 
$15 *Allegheny Ludlum Steel Corp 





Steels, Stainless ..-Armeo EI Stain- 
less Steel features low-cost, corro 
sion-safety factor Two extra-low 
carbon stainless grades in sheets 
strip, plates, bars and wire Request 

Armeo's ELS Stainless Steels.’ 
453 *Armeco Steel Corp 





Titanium Shows resistance to chlor 
ide solutions and retains useful 
strength up to 800-1000F. Other ad 
vantages and data on application and 
fabrication of titanium alloys in de 
criptive Rem-Cru Review 

*Rem-Cru Titanium 








ertisement, this Issue 


PUMP 
STUFFING 
BOXES 


INFORMATION 
suggesting solution 
of common stuffing 

box difficulties; 
available in newly 

revised 
BULLETIN $-147 


WRITE on business stationery tor your 
copy of Bulletin $-147. 


TABER PUMP CO. (Est. 1859) 
294 ELM ST. ¢ BUFFALO 3, HM, Y. 


Fig. 6041 





LITERATURE... 





Tubes & Kods, Plastic......New 24 p 
2-color catalog on plastic rod & tube 
stock covers available sizes & prices 
of stock made of methy! methacrylate, 
Tefion, cast acrylic, vinyl, polyethy- 
lene, cellulose acetate & polystyrene 
454A Friedrich & Dimmock. 





Coatings, Protective ..Roofkoter can 
be applied cold by unskilled labor 
stays flexible . expands and 
contracts with temperature changes. 
Won't blister, crack or powder 
“Saving Old Roofs.” 
154B Tropical Paint Co 





Electrical & Mechanical 





Cables, Armor.. New booklet covers 
interlocked armor cable that is de- 
signed specifically for primary & 
secondary feeders in industrial power 
distribution systems & for generator 
leads, etc. Bulletin 19-555 
454€ General Electric Co 





Cleanin Tools. News release de- 
scribes super-jet condenser cleaning 
tool that provides extremely fast & 
effective cleaning of condenser tubes 
Includes 3 types of slugs in sizes to 
fit all standard tubes 
454D Crane Packing Co 





Cores, Magnetic......Bulletin describes 
Ferramic Magnetic Cores, giving 
specifications & data on standard 
grades of Ferramic “S-1". Includes 
tables of core sizes & magnetic prop- 
erties. Bulletin MT-103. 
454K General Ceramics Corp. 





Drives ..-New 2 p. illustrated two- 
color bulletin describes new Size 125 
Type T Gyrol Fluid Drive for gen- 
eral industrial application. Discusses 
construction features of design & out- 
lines advantages. Bulletin 9719 
454F American Blower Corp 





Drives, Fiuid... New 8 p. illustrated 


ro-col -atal describ th 
.-. make every step a safe step I through 25-hp Type VS Clase 2 
Gyrol Fluid Drives. Discusses ad- 
vantages and typical applications. Re- 


® 
BLAW-KNOX ELECTRO FORGED ie wren Faieienn Blower Corp. 





Drives, Speed Makes available liter- 

STEEL GRATING and STAIR TREADS ("si ssiiieSenirg"es.tt% 

Speed Drives ...1 to 150 hp. Offers 

a wide range of closely controlled 

. speeds. Request your copy of Bulle- 

On stair treads, walkways, catwalks, platforms and floors—both indoors Sa See SEAEs ctieieury Mien Co 
and outdoors—you can provide safe walking conditions. For Blaw-Knox 

Drives, Variabie Speed......Company of- 


Electroforged Steel Grating brings you these exclusive features: pn Age et nid gga a la 
variable speed drives, Vari-Mount 


oi 4 wt 5 Feature standard, interchangeable 
. rigid one-piece construction-——easy to install Seas te Gealeed te aoatamne 


‘ . s date standard motors. 
. non-slip twisted crossbar-—for safe footing 154H Tekst Sens Uinde & Maal 
three types of bearing bars Expanders, Tube......New 119 p. catalog 


¢ square bars—for smoothest walking surface contains detailed information about 
~y ' . tube expanders & associated tools 
3 ' ° knurled bars (Furro-Grip) for extra safety used for tool rolling, methods, tool 


plus relatively smooth walking surface maintenance, expansion calculations 

a Qo tin * ¢ & charts, etc. Catalog No. 88. 
Steel Gratimg e serrated bars—for maximum safety under ex- 4541 Thomas C, Wilson 
and tremely hazardous skid conditions Gaskets, Tefion......The ideal seal for 


ads . many process applications is a Flexi 
Trea . no sharp corners to clog—self-cleaning tallie Kacket’ with teflon trapped -be- 
: tween edges of stainless stee or 

all surfaces accessible easy to paint complete data request folder, “Teflon 


maximum open area—-for light and ventilation i 














; : Mot ....Data Book sh how & 
Write for your copy of new Bulletin No. 2486 poe EE pe 7, “Heasdard, quailer 


—or send dimensional sketch for quotation. motors actually outperform the lar- 


BLAW-KNOX COMPANY 


40% plus space savings Request 
BLAW-KNOX EQUIPMENT DIVISION 


Bulletin No. 6-1P1. 
319b *Century Elec. Co 
Pittsburgh 38, Pennsylvania 





Motors......L. A. enclosed and explosion- 
proot motors feature: split conduit 
ox, inner bearing cartridges, non- 
sparking fan, cast-iron end bracket 
and housing, prewound stator, locked 
bearings. See Bulletin 1700. 

338 *Louls Allis Co, 








GRATING APPLICATIONS: floors + pictforms * walkways * catwalks + stair treads + fan 
guards + shelving * ond many other uses, both outdoors and indoors, for versatile steel! grating r. 


From advertisement, this issue 
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GET THE MOST 
HEAT TRANSFER 


PER FUEL DOLLAR 


Your fuel dollar buys more effective 
heat transfer with ‘Surface’ immersion 
heating than with other methods of 
heating liquids and salts. 


Diffusion combustion and the heating 
tube immersed completely in the liquid 
put the heat where you want it, instead 
of out in the plant or up the stack. At 
the same time, gas firing gives you con- 
siderable savings over electricity at 
most temperatures. 

A temperature range of 100°F to 
1200°F is available in ‘Surface’ im- 
mersion heating. Tube design and 
materials can meet your specifications. 


Safeguards are readily applied to all 
‘Surface’ immersion heating units, 


Write for Bulletin SC-156. 


Surface Combustion Corporation, 
2367 Dorr St., Toledo 1, Ohio 


Surface 


” 
EATING EQUIPME NT 


SURFACE COMBUSTION 


Also makers of Janitrol® automatic space 
heating and Kathabar® humidity conditioning 


CuemicaL Encrngertnc—October 1956 








Motors. ..-Company offers information 
on new line of motorized reducers 
ealled Line-O-Motor, combining the 
advantages of integral motor-reducer 
units with the versatility of sepa- 
rately mounted motors } 
455A Foote Bros. Gear & Mach.! 


LITERATURE .. . | 
| 





| Motors......New Elliott C-W type N mo-| 


tors are designed for the utmost in} 
dependability. They will withstand! 
physical abuse. For complete infor- 
mation on performance and features, 
request new Motor Bulletin 

9 *Elliott Co, 





Motors Describes newly designed 
standard & explosion-proof enclosed 
motors, featuring corrosion-resistant 
cast iron frames, improved winding 
insulation & heavy duty ball bearings. 
Bulletin No. MU-203 & MU-132 
74 *Wagner Elec. Corp. 





Motors, Drip-Proof......For full oper 

ating efficiency choose a Century 
Motor——‘‘Performance-Rated” to bring 
out all the top performance that's 
engineered into your equipment. Full 
details in Bulletin No. 1-5P1 

319¢ *Century E slec, Co. | 





Motors, Explosion-Proof. . Complete in- 
formation on line of explosion-proof| 
motors: 2 to 100 hp. UL approvall 
Cc lass I, “C” and “D’—-Class II, 

“RK” and "“G." Request your copy ‘of| 
Bulletin 6-1P465. 
419d *Century Elec. Co, 





Motors, Gear Furnishes information 
on line of Gear Motors—-1 to 125 hp 
(parallel); 4 to 3 hp (right angle or 
parallel) A.C. or D.C., speed to fit 
your need, ¢ spaneee te details contained 
in Bulletin No, 4-1P31, 

3196 *Oentury Elec, Co 





Packings, Asbestos Sheet. . Features 
Klinger’s compressed asbestos sheet 
packing ... for every purpose. Makes 
available the Klinger Master Catalog 
which describes the complete range| 
of products 
251 *Klinger Corp. of America. 





Rings, Teflon .»-C-V Rings will effec-| 

tively handle all industrial acids, al- 

, Solvents, organic and hydraulic! 

temperatures from 120° 

, +500°F, Complete details fur- } 
=e in Bulletin T-110 

*Crane Packing Co. 





Seals, Mechanical Combining chem- 
ically impervious tefion with a bal-| 
anced bellows design—Chemiseal ex- 
ternal mechanical seals last longer & 
give unsurpassed DertormAno ® De 
tails in Bulletin No. ns 115 
303 _ Gasket Co 





Seals, Mechanical, Rotary .. Company 
announces the availability of an 8 
p. reference which shows how you 
get maintenance-free sealing that 
slashes fluid mixing cost to a new 
low. See illustrated Bulletin B-111 
215f *Mixing Equipment Co. 





Seals, Selector The new Sealol Flexi 
box Sealector enables you to decide 
on seal type size and materials for 
your specific requirements, Covers 48 
typical products handled in the proc 
ess industries. Request Sealector 
L459 *Sealol Corp 





Sheaves......Illustrated catalog presents 
the complete line of Maurey Ful-Grip 
Q-D Sheaves, standard Multi-V 
Sheaves, & special made-to-order 
sheaves. Gives handling information 
dimensions, etc, Catalog MVD-56 
4558 Maurey Mfg. Corp 





Timers Bulletin describes the new 
Cramer Interval Timers, featuring 
high-torque motors and wide timing 
range, designed for commercial, in 
dustrial, process control, and labora- 
tory use 
4550 Cramer Controls Corp 





Transformers . Varicell . & source 
of stabilized-regulated adjustable DC 
voltage from AC lines is easy 
to operate. Bulletin covers purpose, 
provisions, and operation 
Bulletin V1061. 


455D Superior Biec. Co 





* From advertisement, this issue 


Details in} 


NO RODDING NECESSARY! 


The Only 
Drain Valve 
That Cannot 
Clog Up! 


In the closed position the pis- 
ton or ram extends up into the 
tank, preventing plugging of the 
outlet. 

In the open position with piston 
fully retracted, there is no 
resistance to flow of materials 
drained from the tank. 

Made in any cast metal to meet 
your requirements. 


Designed for bolting to existing 
flanges. For special adaptations 
and for jacketed vessels, adap- 
tor pads are available 


Full Specifications on Application 


STRAHMAN VALVES, INC. 


16 Hudson Street 
New York 13, U.S.A 





Tank linings 


, 
OAs 


Drain trenches 


Floors and walls 





2! 


Write to CEILCOTE 
today. ask for 
Catalog G-201 

and get complete 
information of mate- 
rials and services 


Fiberglas reinforced 
| <_ 
~ | ‘ 


"all, 
Pelycor ducts and hoods 


@ Regardless of the type of chemical 
attack that is costing you money and 
valuable time... CEILCOTE is pre- 
pared to supply materials and coat- 
ings that end your troubles. 


CEILCOTE offers more than 30 
years of unmatched experience and 
know-how. In addition... CEILCOTE 
engineers have developed a wide 
range of corrosion-proof linings, bond- 
ing cements, bricks, flooring materials 
and protective coatings . . . materials 
that can be used separately or in 
combination . . . materials that will 
lick your corrosion problems. 


CEILCOTE engineers are prepared 
to evaluate and solve your corrosion 
problems. They are prepared to rec- 
ommend materials required as well 
as supervise or handle in entirety 
your complete installation. 


THE CEILCOTE CO., Inc. 


4836 RIDGE ROAD @¢ CLEVELAND 9, OHIO 


LITERATURE... 





Transmission Equipment 12 p. tech 
nical brochure describes complete line 
of power transmission equipment, in 
cluding fiexible couplings, variable 
speed pulleys, universal joints and 
motor bases. 

L461 Lovejoy Flexible Coupling. 





Turbines, Gas The new Clark Mark 
TA 1130 bhp gas turbine is the most 
modern, compact and efficient wer 
plant combination you can install. For 
complete information on Clark tur- 
bines, request Bulletin No. 142. 

264-5 *Clark Bros. Co 


Turbines, High-Speed . Well-designed, 

efficient seals ... cut steam leakage 

. . reduce maintenance costs of G-E 

High-speed Turbines. Also feature 

low-cost, easily-replaced carbon pack 
ings. Bulletin GEA-6232. 

137 *General Elec. Co, 








Turbines, Steam Turbines range 
from 150 horsepower down to frac- 
tional in 6 frame sizes. Feature large 
number of manually operated valves 
for individual control of steam noz- 
zies. Details in Bulletin 135. 

99 *Coppus Engrg. Corp. 





Handling & Packaging 





Bins, Storage .New bulletin describes 
the Day Horizontal Storage Bin de 
signed for buildings with limited 
headroom Describes availability, 
build, construction features, ete 
Bulletin 549 
156A Day Co. 





Koxes ..Carboy boxes are quality 
built to meet ICC regulations. Fea 
tures give all-point protection ° 
reducing hazards and breakage, ease 
in handling, compact loading. Com- 
plete data available on request 
1568 Treen Box Co. 





onveyors Raising and lowering 
loaded pallets from one floor level to 
another is quick, safe... and auto- 
matically accomplished with an Al- 
vey conveyor. For description of 
operation of system, see Booklet 130 
379 *Alvey Conveyor Mfg. Co 





onveyors, Belt......Bulletin describes 
a new exclusive hydraulic adjusting 
control, a new feature of Speedways 
conveyors “Speedlift’ portable power 
belt conveyor Also describes the 
operation 
1560 Speedway Conveyors. 





onveyors, Belt......New bulletin de- 
scribes the Rapistan Stevedore, Jr., a 
portable inclined belt conveyor. Illus- 
trates & describes the units applica- 
tion to loading, unloading, movement 
of materials, ete. Form 300-56. 
56D Rapids-Standard Co. 





onveyors, Berew...... Link-Belt’s sound 
engineering and quality manufacture 
assure you of top performance, A 
92-page Screw Conveyor Book con- 
tains complete ordering data. Request 
your copy. Book No. 2289. 
13 *Link-Belt Co. 





Feeders, Wet Reagent Accurately 
meter minute quantities of liquid from 
0 ce to 2000 cc per minute. Float 
valve in tank permits connection of 
feeder to bulk storage device. Data 
in Bulletin F6-B9. 
388e *Denver Equipment Co. 





Idlers. ..New 4 p. three-color bulletin 
describes company’s line of deep 
trough belt conveyor idlers. Designed 
for handling all sorts of lightweight 
bulk materials including cereals 
other grains, etc. Bulletin 76 
456K Barber-Greene Cu 





Magnets.. “Magnetic Ideas From 
Eriez” contains case histories explain- 
ing how various firms use permanent, 
non-electric magnets to prevent iron 
contamination in their products. Illus- 
trated, 24 p. Brochure B-213. 
456F Eriez Mfg. Co. 





* From advertisement, this issue 


October 1956—CueEemMIcaL ENGINEERING 














LITERATURE... You can save 
Materials, Handling...... Company offers 
a 41 p. directory of their standard e 
products, engineered equipment, & 
r d manufacturing sales, & service facil- ime S ace a or 
ea ities, Includes research facilities, ’ ’ 
e technical literature, etc. Book 2653 
dew points 457A Link-Belt Co. 
Scales......Toledo's new Scale Check makes simple work 
Chart will show you quickly and ac- 
curately how well your scales are : . oP : 
INSTANTLY serving you, and provide the informa- of Filtering, Mixing, Storing 
tion you need for effective cost con- 
trol. Chart is available on request 
ACCURATELY 478 *Toledo Scale Co. 
eee 
Scales, Bagging. ...Company offers in 
‘ formation on new Multi-Purpose 
Bagging Scale, a new power-driven 
belt-fed bagging scale sacking 25-, 





100-lb. bags at rates up to 
gs a minute 
Richardson Scale Co. 





Side Shifters Bulletin describes the 
operation and specifications of a new 
side shifter attachment which is 
available for the complete line of 
stand-up & sit-down industrial 
trucks 


1570 Lamson Mobilift Corp 





Sodium Handling, Metallic Illus- 
trated, 44 p. brochure, “Handling 
Metallic Sodium On A Plant Scale,” 
contains data such as details of typli- 
cal sodium-using processes; details of 

equipment installation, insulation, ete, 

243 *U. S. Industrial Chem, Co, 


~ 








Towboats......Deseribed in a new 4 p. 
illustrated folder is the Dravo RAM- 
class 70-foot diesel powered towboat 
used in a variety of inland water- 
ways operations. “The Dravo RAM 
Towboat’ tulletin No, 250-128 
457D Dravo Corp 





| Regardless of the size or type of 
Trailers, Industrial......Offer new 2 p z ’ ¢ 
two-color bulletin describing & giving your installation, whatever your 
full specifications for Models A-610 | * é ‘ 
& A-660, fifth wheel steer trailers | process may be, there’s an Aslop 
of 4000 & 6000 Ib. capacity, respec- | ,., ig : 
tively. Bulletin TR-101. Filter, Mixer, and Storage and 
457K Mercury Mfg. Co 





Mixing Tank to “fit your job”. 
rrucks, Fork.... Baker “FG” gas } | f Ati f 
™ trucks feature: heavy-duty industria ou can be sure ot getting irom 
The Alnor Dewpointer takes the guess truck engine operates at optimum ‘ ; B 
work out of dew point readings... RPM for least strain and abuse; Alsop the right unit properly 
5 pistons are balanced to grams in * 
makes it easy, even for non-technical stead of ounces. Request bulletins. applied—-you can depend on 


i i 457F Baker-Raulang Co. ; 
personnel, to achieve consistent accu- Alsop proved performance fee. 


racy. That's because fog is suspended Trucks, Fork Lift. . Attractive pocket 
sized Operator’s Manual covers sub- 





: tures. Alsop Filters, Mixers, and 
in an enclosed chamber, under con- jects of interest to owners & opera- Tank ‘lable 

sat P tors of Towmotor Fork Lift Trucks, a * are available in a com- 
trolled conditions which can be repro- Covers operating instructions, specifi- 


duced time aftertime. anywhere This cations, maintenance procedures, et 
ie yf Towmotor Corp. 


plete range of sizes and capaci- 


157G : _ 
‘ ties, and Alsop Equipment is 





means faster readings, too, with no 
‘ : : Yrucks, Fork Litt......Tllustrated bul- 
time lost calculating variables. And letin gives the standard specifica- 

i H tions for Towmotor fork lift trucks. | : 
the Alnor Dewpointer is completely Also includes specifications for Tow by engineers who have thorough 

- i otor industrial t ‘tors and electric . P - ’ ‘ 
ear ee no external a | experience in Filtration and Agi- 
coolant or auxiliary apparatus. It o 5 Towmotor Cor : ’ , 4 ; 

Y SPP P- 157 were D tation. For full information, ree- 
erates on either a.c. or the enclosed Srecke, &i00 Offer 2 drive wheels, 
battery. Available in three ranges... 2 braking systems, 4 wheel stability, 

: alloy gear transmission, 100% more ‘ite Al KE ee Cc 
for dew points between — 20°F. and steering ease, 50% less maintenance, write sop Mg ine ering Orpo- 

finger-tip control affo x greater — ris ‘ 

room temperature, from — 80°F. to po gay TR a ng Py oe — ration, 1104 White Road, Mill- 
— 0°F. and from — 80°F. to room temp- 4571 Lift Trucks | dale, Connecticut. 
erature. For more information, send 
for your copy of the Alnor Dewpointer 
Bulletin. Illinois Testing Laboratories, 
Inc., Room 559, 420 North La Salle 


Street, Chicago 10, Illinois. | " 
| 


custom fitted to your application 





ommendations and quotations 





fF See eee eeeee2e220: 


ALSOP ENGINEERING CORP 
1110 White Road 
Milldale, Connecticut 





Send me your New Complete 
Catalog 


Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It's designed for 
busy engineers who want to find 
things fast, get more informa- 

Ee i a i pi a JP tion fast. RS is easy to use, and 
" PRECISION INSTRUMENTS | | you can bonk on it. 
FOR EVERY INDUSTRY — MAIL COUPON NOW ! 


cate 


Nome 
Compony 
Address 


City 
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LITERATURE... 





Utilizers......New Standard Utilizer as- 
sembles and builds unit-loads in de 
sired shape and size... automatically 
°_-» directly from conveyor line. 
Expedites production while cutting 
handling costs. See Bulletin 0-10. 
46% *Standard Cunveyor Co 





Vibratory Kquipment Klectro-perma- 
nent magnetic HI-Vi vibratory equip- 
ment needs no rectifier. Operates at 
360 CPM directly off an AC line 
Units are autumutically self-adjusted. 
Request data. 
458A Eriez Mfg. Co. 





Heating & Cooling 





7 ee 

ThA RAL Air Handling Equipment Company 
offers information on a new line of 

air handling combination units for 


oo % eneral application including venti 
Time 00 Ss ating, heating, & air conditioning 
: Units available In 13 basic sizes. 
&® 5 4588 Weatinchouse Electric Corp 
= 





Chambers, Temperature Control......At- 
tractive 4 p. folder discusses the 
Tenney TR Chamber especially de- 
signed for accurate controlled low- 
high temperature and relative humid- 
ity testing. 

4580 Tenney Engineering 





Coolers, Cuscade Designed for cool 


ing corrosive liquids and gases. Low 
initial cost and maintenance, radi- 
used returns for low pressure drop as 
well as redwood waterguide strips. 
Catalog Section No. 8-6820 

23 


7b *National Carbon Co. 





f 4 ti & it Pp H d Evaporation “An Open Door” shows 
e rigera Tale apacli y er oo how Swenson Engineering axsixts tn 
solving many evaporation, crystalli 
zation, filtration, pulp washing and 
spray drying problems. Request your 
copy of illustrated, 12 P Brochure, 
4-5 *Swenason Evaporator Co, 





Furnaces. ..New 4 p. two-color bul 
letin fully describes the complete line 
of Lindberg Hydryzine Furnaces 

P : for hardening high carbon & high 

and alkali Tumes apeed tools without scale, decarh or 

carburization. Rulletin Noa 97-HS8, 

’ P 4han Lindberg Engineering Co. 

exnaus 





eporate supply and 
y Generators, Steam Descrihe the pre- 
deliver outside all engineered, standardized steam gen- 
erators offered in 9 sizes, with capac 
ities of from 69.000 to 150,000 Ib 
per hr. Includes drawings & design 
features, Bulletin R-55 

201 *Foster Wheeler Co 


pie num 


remove fumes 


x 4° reinforced safety glass 





Meat Exchungers......Covers complete 
line of Karbate brand impervious 
graphite shell & tube heat exchangers 

of access Engineered for maximum corrosion 

resistance & minimum maintenance. 

Catalog Section No, S-6849. 

increased by built-in 227d *National Carbon Co. 


, 20S 
door counter -balance d tor eo 


@ Visibility 





fluorescent illuming Ileat Exchangers Describes how 
equipment offers: chemical resistance 
to practically all corrosive fluids; re- 
sistance to severe thermal shock; 
high heat-transfer rates: low main- 
here tenance; etc. Catalog S-#740, 

2270¢ *National Carbon Co 


Tia 


ion 


© Turbulence free atlmosp 





for controlled experiment Meat Fxchangers......The patented Ell 
Bolt construction employed on Vogt 
floating head heat exchangers ts the 
* answer to reassembly without distor- 
* PAT. APPLIED FOR tion or leak development. Request 
Bulletin No. HE-6, 
217 *Henry Vogt Mach. Co. 


: K Lum Heat Exchangers......New bulletin de- 
j & scribes a new, corrosion-resistant 





Graphite Heat Exchanger “Poly- 

FOR bloc” features design that eliminates 

FABRICATION » cemented joints and produces con 
CHEMICAL INDUSTRIES tinuous turbulence. Bulletin 6550. 

458E Carbone Corp. 





Heat Kxchangers Describes Type 
“SSF” stainiess steel heat exchangers 
for heating or cooling liquids & gases 
as used in industries where elements 

3208 FORR er st. of corrosion to alloys are encountered 


Catalog No. 1155. 
CINCINNATI 9%, OHIO 474 *Young Radiator Co 
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\$HAFT 
DIAMETERS= 


SEALOL FLEXIBOX BALANCED 
SEALS REDUCE INVENTORIES 


4101! 


¢ A recent refinery survey revealed that 
67 pumps involving 14 shaft diameters 
required only four sizes of SEALOL 
Flexibox Balanced Pressure Seals. 


THIS MEANS: 


Fewer parts for 100% protection. 
Maintenance and stocking proce- 
dures simplified by minimum parts 
handling. 

* SEALOL Flexibox Balanced Seals come 
in only twenty-one standard sizes to fit 
all shafts with diameters from 34” to 
4%". Teflon ® or O ring equipped 
seal components are dimensionally 








interchangeable. 
Send for your SEALOL Sealector| 


which will enable you to properly | 
survey your own operation! ! 


SEALOL CORP. 
183 POST ROAD, PROVIDENCE 5, 8.1}. 
Baton Rouge * Chica * Cleveland * Corpus 
Christi * Houston * Los Angeles * New Orleans 
* New York * Philadelphia * San Francisco * 
St. Lovis * Toronto and Montreal, Canada * Flexi- 
box Ltd., Manchester (Eng.) * Paris * Frankfurt | 


_SEALOL Ti 


me & SALAMCEO PRESSURE SEAL | 


CHEMICAI 


LITERATURE... 





Heat Exchangers, Cascade Specially 
constructed low-pressure-drop _ ells, 
Tubing extruded by improved method 
which results in more uniform heat 
transfer characteristics. Full details 
available upon request. 

46006 *Falls Industries. 





Heat Exchangers, Cross-Bore 
tures a rugged, heavy-duty, one-piece 
bundle, Cross-Bore exchangers are 
furnished in standard, single and 
multipass models. Company makes 
further information available. 
160d *Falls Industries. 





Heat Exchangers, Cubical Provide 
maximum transfer surface in mini- 
mum space, Design accommodates 
operating pressures in the 150 psi 
range. Company makes further in- 
formation available on request. 
460b *Falls Industries. 





Heat Exchangers, Graphite 
..+..-Accommodates operating pres- 
sures in 150-200 psi range; simple de 
sign results in good resistance to 
physical shock; easy shell side clean 
ing. Details in Bulletin No. 537. 

460a *Falls Industries 


Impervious 





Heat Exchangers, Tube & Shell 

normal tube and shell design 
tures are available as standard 
Custom designs are furnished on 
order, Company makes further in- 
formation available on request. 

160¢ *Falls Industries 





Heat Transfer Systems... .Capacities 
can range from small portable units 
to large gas- or oil-fired units gen- 
erating from 250,000 to over 10,000, 
000 B.T.U.'s per hour. Request names 
of designers & manufacturers. 

65 *Monsanto Chem, Co. 





Heaters. offers bulletin 


Horizontal Unit 


Company 
describing their 
Heaters, giving proven features 
specifications, basic steam ratings, & 
hot water ratings, conversion factors, 
etc. Catalog No, 322. 

459A McQuay, Inc. 








Heaters, Circulution......New 8 p 
letin describes Chromalox 
electric circulation heaters, for con 
trolled heating of water, oils, heat 
transfer media, steam, air and other 
gases. Request Bulletin 701 
459B Edwin L. Wiegand Co. 


bul- 
automatk 





Heaters, Electric Cartridge. 
describes Chromalox electric car- 
tridge heaters of a style and size 
for every spot heating job. Describes 
special features that give positive 
lead wire protection. Bulletin 856 
459C Edwin L. Wiegand Co 


... Bulletin 





Heaters, Electric Strip Chromalox 
Electric Strip Heaters provide uni 
form, precise heat to fit the size and 
shape of your production equipment 
For full information, request a copy 
of Bulletin No. F1566, 

166 *Edwin L. Wiegand Co, 





Heaters, Far-infrared.. 
bulletin describes 
Chromalox electric radiant heaters, 
their design, and variety of applica 
tions. Includes specifications, controls 
& prices, Bulletin CS6é4C 
459D Edwin L. Wiegand Co 


..- Tustrated 
advantages of 





Heaters, Gradiation.... 
detailed literature—‘‘Try the Gradia- 
tion Heater for Economical Ethylene 
Production” and bulletin. “Gradia 
tion Heating for Petroleum and Chem- 
ical Processing.” 

40 *Selas Corp. of America 


Makes available 





“How to Solve Win 
With Electric Heat” 
tella how to prevent condensation 
melt snow & ice, heat rooms, provide 
hot water for the All-Electric Build 
ing. Bulletin F1575. 

450K Edwin L. Wiegand Co, 


Heating Units 
ter Problems 





Heating Units, Immersion Your fuel 
dollar buys more effective heat trans- 
fer with “Surface” immersion heat- 

ing than with other methods of 

heating liquids and salts. Details 
contained in Bulletin SC-156, 

LA55 *Surface Combustion Corp. 
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CHEMPRO 


* 


Chempro Teflon impregnated as 

tos packings provide the chemical 
resistance of Teflon and at the same 
time have the strength and resilience 
of asbestos. They are far superior to 
conventional lubricated asbestos 
packings, since the Teflon gives pro- 
tection from chemical attack to the 
asbestos, 


CHEMPRO STYLE 500 
PACKING is designed for pumps 
and equipment handling hyde: 
carbons, light solvents and other 
volatile products, Do not use on. 
acid or strong caustics. lt is com- 
posed of 85% white asbestos yarn 
square plaited and thoroughly im- 
pregnated with Teflon. 

CHEMPRO STYLE 600 
PACKING is designed for appli- 
cations handling acids, strong 
caustics and other corrosives. It 
is made of 100% Biue Cape as- 
bestos, square plaited and thor- 
oughly impregnated with Teflon. 


Chempro Teflon impregnated as- 
bestos packings are available in 
standard sizes from 4m" up to 144”, 
by ‘“o", either on spools: by the 
pound or in die molded or mandril 
cut rings or ring sets. 


Ordering Information 
for Rings and Ring Sets 


Give shaft diameter and stuffing 
box bore and depth, 
Number of rings required. 


For standard equipment, specify 
make and serial number. 
4. State if seal cage is used. 


THE ORIGINAL FABRICATORS OF 
TEFLON PACKINGS AND GASKETS 


a. 


CHEMICAL & POWER 
PRODUCTS, Inc. 





Gives You All Basic Designs Of 
IMPERVIOUS GRAPHITE 


HEAT EXCHANGERS 














CUBICAL 


Provides greatest amount of transfer sur- 
face possible for size of exchanger. (Ex- 
ample: Model 4 can provide 50 sq. ft. on 
one side and 90 on the other). This IM 
PERVITE exchanger can be operated up 
to 150 psi, 340° F. They can be easily 
modified to permit change of application, 
and special interconnectors allow economi 
cal use of banks of CUBICAL exchangers. 


TUBE AND 
SHELL 


You can get quick shipment on famous standard IMPERVITE 
tube and shell exchangers in sizes from 7 to 650 tubes, 9 and 
12 ft. in length. In addition, flexible design and production 
facilities at Falls Industries enables custom units to be fabri 
cated quickly and economically for practically any application. 





Design of these exchangers is such that corro- 
sives only come into contact with IMPERVITE 
impervious graphite. This material is unaffected 
by the action of all corrosives except a few 
nlghly oxidizing agents, is immune to effects of 
thermal shock, and possesses an exceptionally 
high rate of thermal conductivity. An extensive 
variety of standard and special IMPERVITE 
processing equipment is available from Falls 
industries for long-life, corrosion-free service. 











CROSSBORE 


This new exchanger design is an exclusive Falls’ development, 
which incorporates a “one-piece” bundle. It withstands operat- 
ing pressures in the 150-200 psi range, resists greater physical 
shock, and is exceptionally easy to clean. Extreme simplicity 
of design provides truly maintenance-free operation. 


CASCADE 


All models utilize specially constructed 
low-pressure-drop ells. All tubing is 
extruded by an improved method 
which practically eliminates spalling at 
high temperatures and results in more 
uniform heat transfer characteristics 


WRITE FOR CATALOGS 


31915 AURORA ROAD ¢« SOLON, OHIO 
PHONE: CHurchill 8-5357 © TELETYPE NO: Solon 0-720 








LITERATURE . 





Ovens Company offers illustrated 
bulletin describing laboratory and 
production ovens Includes ratings, 
accessory information, features, dia- 
srams, applications and _  specifica- 
tions. Bulletin No. 106 
460A Despatch Oven Co. 





Tandem Combustion Units, Oil-Gas...... 
You will realize higher profits from 
your heaters when National Airoil 
vertical or horizontal tandem units 
are specified. For full details, request 
Bulletin 498 
1468 *National Airoil Burner Co. 





fhermo-Panels... ..Cost less & perform 
better—an improvement on pipe colls, 
You save space & heat or cool more 
efficiently. For use in heating & cool- 
ing of liquids, slurries, soaps, ete. 
Bulletin 355 & 256 
TL471 *Thermal-Panel Div. 





Towers, Cooling......Special features: 
superior shaft seals, heavier bearings, 
more conservative horsepower ratings, 
more rigid housing & more positive 
lubrication, Request copy of Pritchard 
Cooling Tower brochure 
L377 *J. F. Pritchard & Co. 





fraps, Steam......Request No. 1, 1956 
issue of Armstrong Trap Magazine, 
together with copy of Armatrong 
Steam Trap Book containing data on 
traps plus selection, installation and 
maintenance recommendations 
S11 *Armstrong Machine Wks. 





fraps, Steam......Give faster, more effec- 
tive condensate removal, Powerful 
valve action, positive shut-off, high 
capacity & each unit service tested. 
For more details, request new Bul- 
letin No, 10-55 
276 *W.H. Nicholson & Co. 





Traps, Steam... .Yarway Impulse Steam 
Trape feature small size-light- 
weight; only one moving part; stain- 
less steel; won't freeze up. For com- 
plete information, request Trap Selec- 
tor, Bulletin and Diagram, 

309 *Yarnall-Waring Co. 





Vaporizers -Convert liquid chlorine 
to dry vapor... fast and econom- 
ically. Available in five standard sizes 
with ratings from 500 to 8000 pounds 
per hour. For complete information, 
request Bulletin No. 13°B 
62a *Whitlock Mfg. Co 





Instruments & Controls 





Calibration Consoles, Thermocouple 
Complete equipment package designed 
for industries requiring frequent call- 
brations to maintain temperature 
measuring accuracy. Complete details 
in engineering data EDS 
472b *Thermo Electric Co. 





Chromagraph Bulletin describes 
new instrument 
gases, liquefied 
adsorption as 
partition techniques Apparatus is 
completely illustrated 
460B Hallikainen Instruments 





Computers ..-New G-15D Computer 
and its optional DDA accessory, work- 
ing together, and supported by a full 
complement of input-output equip- 
ment, provide the best means of solu- 
tion. Request new brochure, 

299 *Bendix Aviation Corp. 





Computers New catalog describes 
newly developed systems for data 
handling & new series of analog 
computers; frequency meters; deci- 
mal counting units time interval 
meters, etc. Catalog C-703 
460C Beckman Instruments, 





Controllers Features the M/58 Con- 
troller’s revolutionary floating disc 
system—the exclusive design develop- 
ment that gives M/58 Control its 
unique versatility, precision, stability. 
Request Bulletin No. 13-19. 

46-7 *Foxboro Co. 
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VESUN 


g 
Variable 
SPEED 
PULLEYS 


SELECT- 
O- 
SPEED 


TRANSMISSIONS 
Save You Money 


HERE'S WHY: 


@ ECONOMICAL IN COST compared. to 
other variable speed transmission 
equipment. Simple in design but 
rugged in construction to give you 
long dependable service. 


EASILY INSTALLED on new or old 
equipment. Just as easy to operate, 
Finger-tip adjustment gives the 
right speed instantly. 


MAINTENANCE IS NEGLIGIBLE. No 
complicated mechanisms to get out 
of order. All parts can be readily 
inspected. Belts can be quickly ad- 
justed or replaced. 


Lovejoy Variable Speed Pulleys 
are available in a 
complete range of 
sizes from frac- 
tional to 15 hp., 
ratios to 3 to 1, 


Shown is a typical 
Lovejoy counter- 
shaft unit control- 
ling speed of auto- 
matic spring coiler. 


Lovejoy Select-O-Speed Transmissions 
can be supplied 
with hand wheel 
or lever control. 
Fractional to 5hp., 
ratios to 10 to 1. 


This Lovejoy 

Select-O-Speed is 

used to control the 

speed of a printing 

press 

For your variable speed application, 
there is a type and size Lovejoy unit 
that will give you initial economy, 
dependable performance and long 
service life. 


GET FULL DETAILS 
NOW! 
Request Catalog 


Minnie ie 


4961 W. LAKE STREET + CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 


Unwwersal Joints 





CHEMICAI 


LITERATURE . 





Electro-Pneumatic. . . New 
bulletin describes an  electro-pneu- 
matic controller, used for measure- 
ment and control of current to AC 
motors or other AC circuits. Request 
Specification Sheet GE-500 

461A Hagan Corp. 


Controllers, 





Blanks undergo 3-hour cure 
are brought slowly from 
320°F., then held 


Controls 
ing cycle... 
room temperature to 
there for 14 hours, Partlow controls 
are used in several H-1 operations. 
Request Condensed Catalog. 

4164 *Partlow Corp. 





Literature 
starters, auto 
combinations, 

special con 
informa- 


Liquid Level 
relays and 
and relay 


Controls, 
describes 
matic starter 
multiple pump controls, 

and panels. Complete 

tion in product catalog 

1618 B/W Controller Corp. 


trois 





Completely 
catalog presents 


Controls, Temperature 
illustrated, 16 p 
company’s line of standard local 
mounted temperature controls In- 
cludes theory, features, general speci 
fications, et Catalog Section 100 
461¢ United Elec. Controls Co, 





Controls, Temperature......17 p. catalog 
presents company’s line of remote 
bulb temperature controls . in- 
dustrial, aircraft, marine, special pur- 
Includes features, specifications, 

Catalog Section 200 
*United Elec, Controls Co, 





Controls, Vaive.. .. Time, labor & money 
can be saved by opening & closing 
valves with LimiTorque » “SORr 
press the button.” There's a type & 
size of LimiTorque for every valve 
operating need. Catalog L-55 
98 *Phila. Gear Works, 





New 4 p. catalog de- 
construction & opera- 
Electro-Caloric Flow 
advantages of thi: 
revolutionary new instrument, me 
chanical & electrical specifications. 
461D Industrial Development Labs 


Flowmeters 
scribes function 
tion of Laub 
meter Lists 





Gages......With proper application, the 
new Supergauge will last a lifetime 
Supergauges are available in 44” and 
84” sizes. For information on case 
styles, materials of construction, etc., 
request Publication 1819 
402 *U. 8. Gauge Div. 





pressure, vacuum or com 
There are no gears or 
out. Cam wiping action 
points clean & smooth 
information in 


Gages For 
pound service 
teeth to wear 
keeps contact 
Provides complete 
Gage Catalog No. G-2 
374 *Helicoid Gage Dis 








Bulletin describes new 
series of force gages for the accurate 
measurement of dynamic forces in 
any system or structure. Models 2103 
2104 provide outputs of approx. 5 

s full seale, Bulletin 801-241 
Endeveo Corp 


(iages, Force 





Vacuum. Outstanding for ac 
and ability to withstand hard 
usage. Model 520 is an all-purpose 
gage with uniquely wide range and 
accuracy. Company makes further in 
formation available upon request, 

b45e *National Research Corp 


Gages, 
curacy 


It's NEW... 


Improved Seal on... 
Hard Rubber Pumps 
tor Chemical Solutions 


ALMANOX”™ FORCELAIN 


BRONZE RING 


SOFT RUBBER RING 
CARBON RING 


How This Improved Seal Works 
New mechanical seal on all 
Luzerne Pumps is made by using 
a revolving karbate ring against 
a stationary almanox® porcelain 
ring. This permits a rubber cover- 
ing on the metal shaft and elimi- 
nates usual packing troubles due 
to friction and leaking of con- 
ventional packing. 


@® Frenchtown Porcelain Co. Trade Mark 
OTHER FEATURES- 
| @ Safely handles corrosive solutions 
@ Standardized parts for field repair 
@ Available in natural hard rubber or 
Buna-N synthetic rubber compounds to 
handle temperatures up to 225° F, 








Offers catalog de 
Hastings Vacuum Gage 


Gages, Vacuum 
scribing new 
single meter type with 
0-100 microns Hg full ale, Gives 
dimensions & reports two other single 

model instruments 

Hastings Instrument Co 


meter 


461F 





Illustrated data 
features of Prec 
including the Mage-Mix 
meter which indl 
of determinations 
? 


Indicators, Moisture 
sheet describes 
“Aquatrator”’ 
Stirrer & electri 

end points 

Sheet 112591 


ifion 


cates 
Data 


461G 


Precision Scientific Co, 





Compact 


Indicators, Portable 
i under 4 Iba 


weight unit weighs 
measures only 4”x5"x6". Yet it 
double scale 234 Inches tong. Com 
pany makes further information avall 

> In Bulletin 64 
*Thermo Electric Co 


light- 
and 
has a 
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SPECIFICATIONS 
Style A — Open impeller pump — 140 
gallons per minute at 90 foot head 
maximum. 
Style B — Open or closed impeller pump 
— 115 gallons per minute of 68 foot 
head maximum. 


2” — Suction 1,” — Discharge 








Write for complete information or contact 
our sales representative nearest you. 


The LUZERNE RUBBER CO. 


100 Muirheod Avenue trenton, N. J, 
Sales Representatives 
L. A. RUBBER & ASBESTOS WORKS 
122 East Third Street 
Los Angeles 13, Col 
ALBERT J. COX COMPANY 
565 West Washington %. 
Chicage 6, Ill 
RB. C. FOLTZ COMPANY 
©. Box 13313 
Houston 19, Texas 








LITERATURE... 





Instruments, Dewpointer 
pointer makes it easy to achieve con- 
sistent accuracy. Means faster read- 
ings with no time lost calculating 
variables. Complete details available 
in Dewpointer Bulletin. 
1A57 *Illinols Testing Labs, 


The Betameter is uxed to 
measure and control sheet thickness, 
basis weight, cvatings, etc. in con- 
tinuous manufacturing processes. 
Employs beta radiation for accurate 
measurement. Request deta'ts. 
462A Isotope Products, 


Meters......Neptune meters speed batch 
mining : have automatic control; elim- 
inate losses; eliminate insanitary con- 
ditions; save time, space; offer ac- 
curate inventory and cost control. 
Request Data Book 666-Q. 

466 *Neptune Meter Co. 











Offers data on Multimeter 
Type LM-1, a useful instrument tn all 
phases of industry where accurate 
measurement of resistance AC and 
DC voltages & De current are encoun- 
tered, Catalog No. L5019, 
4628 Radio Corp. of America. 





Meters, Corrosion Corrosometer .. . 
direct readings, micro-inch sensitiv- 
ity, probes of 30 alloys, for all corro- 
sive systems. Meets requirements in 
chemical processing and laboratory 
testing. Request details. 

4420 Crest Instrument Co. 





Modulators, Crystal <ompare, offers 
information on their Crystal Modula- 
tor MI-30451, used in conjunction with 
Signal Generators 1.4-22 and LG-23., 
Includes specifications and applica- 
tions, Catalog [4980 
462D Radio Corp. of America, 





“"NETONE” Filter Paper is @ neoprene impregnated kraft paper that Siete adie se, 
offers decided mechanical and chemical advantages over standard scribes the American Microsen Series 
fil 130 Millivoltmeter & Microammeter 

fer papers. Recorder. Includes functions, princi- 


* le of operation, ¢ . ete. 
When compared to 60-pound unbleached kraft ‘“NETONE” Filter Paper Balletin Ma10.” lesign features 
shows a 500%, increase in wet tensile strength, wet burst factor in- 462E Manning, Maxwell & Moore, 
creases from 6 to 57 and there is a marked increase in abrasion and Sestars. Bienes ~ A Se arene 
crease resistance. the Precision-Blaine Air Permeability 
Fineness Tester for determinine the 
; , . fineness of Portland cement, pharma- 
The following are a few test results indicating comparative resistance factors. ceutical powders & other graular 
materials. Buletin 233. 
462F Precision Scientific Co. 








Transmitters, Differential Vressure...... 

he new Taylor Fixed Range Differ- 

Wet Strength Neoprene ential Pressure Transmitter (200TD 

° 111) provides an excellent, economi- 

Resin Treated (3 %o) cal means of measuring flow, liquid 
level, or pressure, Bulletin 98274. 

72 he. 86 hr. 40-1 *Taylor Instrument Cos. 


° f Traneamitters, Flow line of 
10 7 HCL 6 min. 4 hr. high-head differential pressure trans- 


mitters features low cost, accuracy, 
10% NoOH 6 hr, 72 hr. rangeability, simplicity, and  flexi- 
bility. Full details contained in 
Product Spec. P22-6. 
4626 





Balley Meter Co. 








Tanhowmaters now netete owe 

. : ° ow to meter, integrate and contro 

Write us about your requirements and we will be glad to send samples with Askania Transometer. Deacribes 

for your testing flow, indication, recording and con- 
Y e trol applications for fuel oll, viscous 

& other liquids, Bul. 291. 

437 *Askania Regulator Co. 


... And for your filter cloth requirements we weave fabrics of VINCEL*, 
Saran, Nylon, ORLON**, Glass, VINYON Nt, TEFLONtt, DACRON*** ie 
and Polyethylene. Samples sent on request. * From advertisement, this issue 





* TM—NFM Reg. U.S. Pot. Off. 
** TM for Du Pont acrylic fiber 
*** TM for Du Pont polyester fiber = 
+ TM—Union Carbide and Chemical Co. 
tt TM for Du Pont tetrafivorethylene fiber Now turn to the back .. . 


Mh avers of Industrial Filter M.dia for over Tifty Yuans Simply circle the code numbers de- 


National Pitter Dledia Corp.) “102°. bene revs ponent 


and mail it to us. Replies will reach 








General Offices & Mills: New Haven 14, Conn. é E 
Western Office and Factory: Salt Lake City 2, Utah you direct from the companies manu- 
Sales Offices—Rep tative . 
Les Angeles, Calif.: 811 West 7th Street Houston, Texas: 1503 Hodley St. facturing the product. 


Chicago, H!.: 3557 W. Peterson Ave. Osle, Norway: Nicolo Friis 
Cincinnati, Obie: Roselawn Center Bids. Johannesburg, South Africa: Edward |. Bateman 
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many more hours on stream 
without forced shutdown 


with BP Vat) ae a a) ae 


OIL-GAS TANDEM COMBUSTION UNITS 





Exclusively for vertical firing, the new 
National Airoil VERTICAL Tandem 
Block Units retain all the features of our 
regular horizontal Tandem Units 

plus: special, pre-cast refractory shapes 
for easier, cost-saving vertical installation 
and maintenance; secondary air inlet lou- 
vres for positive control of vertical flame 
pattern; and all steel duplex detaching 
gear which enables swift, simple vertical 
burner changeover. 

VERTICAL and HORIZONTAL Tan- 
dem Units hold air in the combustion 
zone until fuel and heated air are thor- 
oughly mixed. This means that ignition 
takes place in a hot zone; the result: high 
fuel economy through more rapid com- 
bustion with a minimum of excess air. 
NATIONAL AIROIL’s patented Tandem 
Combustion Units allow secondary air to 
be easily and accurately controlled. By 
adjusting air control louvres, flame can be 
shaped to radiate heat uniformly without 
tube impingement. 

The VERTICAL or HORIZONTAL 
Tandem Unit is always fired with Na- 
tional AIROIL Combination Oil and 
Gas Burners . has a high turndown 
ratio with a temperature 
using either fuel oil or gas. With the 
TANDEM UNIT'S clean flame, a cold 
furnace can be brought to full capacity in 


steady flame 


a short time. 

“Many, many more hours on stream, 
without shutdowns’”’ . yes, YOU will 
realize higher profits from YOUR heaters 
when NATIONAL AIROIL VERTICAL 
or HORIZONTAL Tandem Units are 
specified. Our new Bulletin 498 is yours 
for the asking. 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL 
BURNER CO., INC. 


1235 EAST SEDGLEY AVE., PHILA. 34, PA, 
Southwestern Division 
2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, 
AND FURNACE EQUIPMENT 
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LITERATURE .. . 





Voltmeters......Company offers informa- 
tion on their DC Null Voltmeter, Type 
LV-14, having wide application In the 
test or calibration of numerous types 
of equipment. Includes specifications, 

etc. Catalog L1010 

463A Radio Corp. of America. 





Pipe, Fittings, Valves 





Accessories, Installation......New 16 p. 
catalog of Installation Accessories for 
lubrication, hydraulic, steam, liquid, 
& air applications. Contains complete 
information, specifications, & prices. 
Catalog No. 17-E, 

J. N. Fauver Co. 





20 p. bulletin describes Type 
W, B, and C Standard hot water colls, 
as well as a new high capacity Type 
B Booster Coil. Includes dimensions, 
specifications, applications, coll selec- 
tion, ete. Catalog 404. 


4630 McQuay, Inc. 





Couplings Offer a new coupling 
Selection Chart, which reduces time 
necessary to select a flexible coupling 
to a matter of minutes. Gives critical 
specifications of Roller Chain, Morflex 
& Silent Chain Couplings 
463D Morse Chain Co, 





Engineering Service, Joints Rareo 
will work with your engineers in the 
selection of joints to meet your re- 
quirements, Offers complete line of 
joints, Company makes full details 
available in Catalog Sheet 229 
452b *Barco Mfg. Co 





Extrusions New 6 p. folder covers 
company's extruded products, describ 
ing facilities for the production of 
tubular & solid shapes & explaining 
the Ugine-Sejournet hot extrusion 
process. Folder TB-413 
463K Babeock & Wilcox Co. 





Fittings, Forged Steel......28 p. catalog 
on forged steel pipe fittings contains 
complete dimensional, encineering and 
application data on forged screw-end 
and socket-welding fittings for high 
pressure service. Bulletin A-3-56, 

405 H. K. Porter Co 





Steel......Speedline 
fittings simplify pipeline design. De- 
tails of the greater design flexibility 
possible with Speedline fittings 
at lower cost .. available in 
fully illustrated catalog. 

140-1 *Horace T. Potts Co 


Fittings, Stainless 


new 





Gasket Materials ..Company offers in 
formation & prices for “Lo-Flo” 
Gasket Materials, a new casket ma 
terial comprised of Teflon & inert 
fillers. Withstands temperatures up to 
600 degrees with no distortion 
463F Balfour Industries 





Produced in 
stainless steel 


Hose, Metal, Flexible 
various alloys of 
in monel, bronze, and carbon steel 
Ideal for use with high temperature 
and high pressure corrosive gases and 
liquids, Bulletin 21-A, 

323 


*Atiantic Metal Hose Co 





Joints, Ball, Swing & Strut Interest 
ing new illustrated bulletin shows 
petrochemical and petroleum industry 
applications for Barco ball, swine 
and strut joints. For complete details, 
request Bulletin y 
452a 


NY ) 
0 - 


*Barco Mfg. Co 





Sola-Flex bellows 
expansion joints are made in all 

sizes & varieties. They are durable 

economical, & are based on advanced 

engineering designs. Request your 

copy of the latest Catalog. 

66 *Solar Aircraft 


Joints & Bellows 


Co 





New 72 p, catalog 
manufacture and 
company’s line of 
expansion joints 
types. Request 


Joints, Expansion 
cover the design, 
application of the 
packless corrugated 
includine three new 
Catalog #56 


4636 Zallea Bros. 





* From advertisement, this lssue 


BE SURE OF A 
PERFECT CONICAL 
SHAPE SPRAY 
ALL THE TIME 
WITH Monarch 


For a perfect spray, many plants 
prefer Monarch nozzles. 


These advanced design nozzles re- 
duce clogging and guarantee de- 
pendable applications to 


© ACID CHAMBERS 
AIR WASHING 
CHEMICAL 
PROCESSING 
COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
SPRAY DRYING 


Send for catalogs 6A and 6C 


“MEG: WORKS, (NC. 


‘2517 £. ONTARIO!ST. ° 
PHILADELPHIA 34, PA. 





LITERATURE . 





Nozzles Describes company’s line 
of nozzles for: oi) atomizing. humid- 
ifying; air washing; desuperheating ; 
spray ponds; milk powdering; acid 
chambers concrete curing; etc. 
Request Catalogs 6-A and 6-C. 

R463 *Monarch Mfg. Wks 





Nozzles, Spray Company makes 
available on request a cuinipletei, de 
tailed Catalog which provides valu- 
able data on Spraco Nozzle line. In- 
cludes information on full cone, flat 
spray & hollow cone types. 

438 *Spray Engrg. Co. 





Nozzles, Spray......Company provides a 
48 p. industrial catalog with full data 
on thousands of standard and special 
nozzles—-for every type of spraying. 
Also information on related equip- 
ment. Catalog No. 24. 

T4485 *Spraying Systems Co. 





Operators, Pneumatic Company 
offers a new bulletin on pneumatic 
spring and diaphragm operators 
Illustrates and describes Conoflow’s 
Series B-10 B-20 Spring and Diaph- 
ragzgm Conomotor Bulletin B-1020-5, 


464A Conoflow Corp 





Pipe & Fittings For corrosion-resist- 
ant piping. Impervious graphite pipe 
& fittings readily installed, long last 
ing, easily maintained, unaffected by 
most corrosive fluids. Catalog Section 
No. 8-7000, 
2iTe *National Carbon Co. 





Pipe Installation, Glass......Pipe is easy 
to install & low in installed cost 


fir ion compared with other corrosion-resist- 
One of the three gas-fired ovens fo ant materials. Available in 6 stand- 


curing H-| Fishing Rod blanks. Partlow ard sizes from 1- to 6-inch. LD. 
Model RCS Recording Control is visi- | inclusive. Installation Manual PE-3. 
ble on outside of oven. 347 *Corning Glass Wks, 





Pipe, Plastic......Ace Rivivor is a new 
rigid threaded plastic pipe with good 
aging & high impact strength. Not 
affected by most inorganic acids & 
alkalis. Excellent for many organics. 

| ie Request Bulletin CE-56, 

Close-up of Partlow Model RCS Re- af, ; 384 *American Hard Rubber Co 
cording Control on H-!l curing oven t 
Each oven is governed by one of these a Pipe, Process, Aluminum. .. Aluminum 
controls resists corrosive effects of chemicals 
like hydrogen peroxide, nitrogen solu- 

tions, many acids. alcohols, foods 
and petroleum products like 


rtl We ntr | a) i ut gasoline, kerosene. Request brochure, 
63 *Reynolds Metals Co. 


Pipe, Saran Lined Saran lined pipe, 


4 e ° fittings and valves cut corrosion costs 

more fun in fishing wi Yet yt cat ig. ther held with 
available pipe fitter’s tools Liquid 

never touches metal in saran lined 


a 5 >» Power Glass Rods fH Ne itn une 











Pipe, Steam Traced.... Report savings 
of up to 30% in labor cost, plus 
important reductions in material and 

‘ sulation costs. More detailed infor- 

No matter what you make, Partlow Controls will help make it better! — snl pon Bo: td e- i . 
of using Unitrace in Bulletin AD418. 

Horrocks-Ibbotson Co., Utica, N.Y., manufacturers of the world’s largest 261 *Aluminum Co. of America. 


line of fishing tackle, depends on Partlow Controls for accurate heat in 





: . ; Shafting... New Engineering Bulletin 
curing woven glass rod blanks. Pin-point heat control is necessary to assure iNvatrates tvpicea' in-tal'at‘ons using 


flexible shafting and gives information 
on all szes of shafting for either 
. power drive or remote contro! applica 
Blanks undergo a 3-hour curing cycle . . . are brought slowly from room tions. Bulletin #570. 


temperature to 320°F, then held there for 1' hours. 464B Stow Mfg. Co. 


Tubes ...More than 101 Duplex com- 
binations are available--each de- 

| siened to lick a particular combina 

BRING YOUR TEMPERATURE CONTROL PROBLEMS TO PARTLOW tion of sorsomre Contittens Sunpeny 
1S Ue tne supiex ube andbookK or 

: | complete etails——Te« ; : 954. 

There's a Partlow model just right for your job . . . for use +4 plete detall rot vl Facnig: did A 


with oil, gas, steam or electricity. 


proper resiliency and action in the finished rod 





Partlow Controls also are used in several other H-| operations. 





rubes, Condenser For condenser & 


Write today for Condensed Catalog Dept. -1056 heat exchanger tubes & plates specify 


Rever cupro-nicke!l af 0%: ad 
mira!ty metal arsenical copper ; 
aluminum bronze—5‘ etc. “Life Ex 
tension for Condenser Tubes,” 


| *Revere Copper & Brass 
. ondenser Arsenical Admi- 
| i 39 and Ambraloy-9°27 conden- 
‘ for normal service and 


and Cupro 
the pioneer in mercury thermal controls 


stress 
THE PARTLOW CORPORATION + NEW HARTFORD, N.Y. 
Offices in All Principal Cities * From advertisement, this issue 





‘4i 
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New ALUNDUM"33-1 
Insulating Castable 


Mixes and pours like concrete 
. « protects up to 3300°F. 


With ALUNDUM 33-I the ceiling of pro- 
tection provided by insulating castables 
goes up to a new high. It is the most effec- 
tive castable you can get for insulating at 
temperatures up to 3300°F. This new 
Norton refractory R provides maximum 
protection and quick, easy installation in 
many types of furnaces and other high tem- 
perature equipment, 


Easy To Install And To Store 
ALUNDUM 33-I comes in dry form, in 


moisture-protective bags. It mixes readily, 
in about five minutes you just add water 
ac cording to instructions. The consistenc y 
of the mix is as workable as any cement mix, 
and can be easily poured into any prefabri- 
cated form. 

For full particulars, see your Norton Re- 
fractories Engineer. Or write to Norton 
Company, 509 New Bond Street, Worcester 
6, Massachusetts. 


--W¥NORTONF-- 


REFRACTORIES 


Engineered... R ... Prescribed 


dilaking better products. .. 
to make your products better 


NORTON PRODUCTS: Abrasives + Grinding 
Wheels «+ Grinding Machines + Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones + Behr-cat Tapes 
*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 








CHEMICAL ENGINEERING 





October 1956 


LITERATURE... 





Tubes, Heat Exchanger Contain the 
right amount of antimony needed to 
resist dezincification and other forms 
of corrosion. For more information 
request Chase Condenser and Heat 
Exchanger Booklet. 

351 *Chase Brass & Copper Co. 





Tubes, Protecting Company issues 
new bulletin illustrating & describing 
the Serv-Rite line of ceramic protect- 
ing tubes. List» varivus sizes of tubes 
available in different materials & 
prices. Bulletin No, 1000-56 
465A Claud 8, Gordon Co. 


Tubing This flexible, plastic pipe— 
Tygon Tubing—in sizes up to 3” ID, 
is used extonsively as temporary or 
permanent acid and alkali lines, etc. 
For complete product tnformation, re- 
quest Bulletin No, T-97. 

231 *U. 8. Stoneware Co. 








Tubing......°"12 Features of the New 
Look in Laminated Tubing” describes 
the “Tuff-Tube" new laminated fiber- 
glass-epoxy tubing possessing proper- 
ties not previously available tn lamin- 
ates, Contains electrical properties, 
4658 Lamtex Industries. 





Tubing, Flexible Hundreds of appli- 
cations in the steam and Diesel power 
fields are filled by Penflex flexible 
tubing. For complete information on 
product line, request copy of “Flexi 
neering” booklet 
820 *Pa. Flexible Metallic Tubing 





Tubing, Thin-Wall Literature de 
scribes tubing in sizes with outer 
diameters from § to 24 inches and 
with wall thickne 035-inch and 
less. Includes applications, standard 
production limits, ete. Bulletin 24 
465C Superior Tube Co 


sses of 





Valves... Line of steel valves feature 
dependable operation and low malin- 
tenance cost, Gate, globe and check 
types handle the severe high 
pressure, hich temperature services 
Full details in Catalog 20 
352 *Chapman Valve Mfg. Co 


most 





Valves Golden-Anderson designs and 
manufactures valves that give de 
pendable operation that need 
little maintenance . . that last a 
lifetime. Technical bulletins describ 
ing line are available 
rLai5 *Golden-Anderson 





Valves New 2 p. data sheets give 
details and features of New Jer 
Drein or Sampling Valve in sizes 
from }” up to Includes detailed 
specifications and engineering draw- 
ings Unit No, 294 

465D on Gage & Valve Co, 


ruson 


Jergu 





Valves Company announces a new 
line of shut-off valves for the control 
of oil from 0 to 3000 psi and air from 
0 to 2000 psi, capable of withstanding 
velocities up to 60 ft. per sec tequest 
Bulletins A-5 and O 


465K Barksdale Valves 





Valves ‘It’s Easter to 
a Golden-Anderson Valve Than 
Drive a Car With Power Steering 
covers the reasons for this claim, and 
additional features of company's auto 
mati Ruttetin G-4 
465 Golden-Anderson Valve. 


Open or 


valves 





Valves, Butterfly In this new Cata 
log you get the complete dimensions 
layout drawings, specifications and 
materials for all pressure ratings 
of R-S Butterfly Valves that are now 
standardized. Catalog 160 
470 *S. Morgan Smith Co. 





Valves, Butterfly New specification 
sheet describes a line of V-Port 
Butterfly Valves for the precise con- 
trol of air or gas. Includes sizing & 
specification information Request 
Sheet RM-1000 


4656 Hagan Corp. 





Valves, Diaphragm From antibtotics 
to the toughest acids, alkalis and 
sal there is a combination of Hills- 
McCanna body and diaphragm ma 
terials that will best suit your needs 
Request Valve Catalor 100 
449 *Hills-McCanna Co 








LITTLEFORD 


STAINLESS STEEL 
AND ALUMINUM 
FABRICATED PRODUCTS 
FOR THE 


CHEMICAL 


INDUSTRY 


made right 


right on time 


shipped anywhere 


Littleford fabricates tanks, bins, vats, 
troughs, carts and special units. 
from stainless steel, aluminum, nickel, 
Monel or other non-corrosive metals 
Matches your design with precision 
accuracy. For prompt service at low 
cost, rely on Littleford, fabricators of 
plate and sheet metal products for 
industry since 1882. Send us your 
blueprints for prompt estimates. 








LITTLEFORD BROS., INC, 
Oro @ot #94 & Peart Ot. 
CINCINNAT’ 1, onto 





LITERATURE... 


Neptune Meters — 





Drain or Sampling Valve 

pletely self-draining, withstands se 
vere conditions, and offers foolproof 
operation. Request complete details 


on Drain Valve No. 23 
R451 *Jerguson Gage & Valve Co 


Valves, Lubricated Plug 36 p. covers 
complete line of iron and steel lubri 
cated plug valves available. Mans 
illustrations of single, screwed and 


th d n J U St M e a $ U re l | bolted gland type valves are shown 
e Request Catalog No, PV-4 
IN 221 





*Wm. Powell Co 





Valves, Needie ..The Marsh needle 
valve is now available in 416 stain 
less steel throughout. It is guaranteed 
for working pressure up to 10,000 psi 
For complete details, request Bul 
letin No. NV-2. 

T4183 *Marsh Instrument Co 





Valves, Nickel Iron Designed for 
chemical process industries, valve 
are recommended for control of mildly 
corrosive liquids with minimum quan 
tities of mineral acids. Details ir 
Bulletin No, 118. 
91 *Jenkins Bros 





Valves, Packiless Packless valves are 
designed for tough applications, like 
critical high vacuums, corrosive or 
dangerous fluids and high tempera 
tures. Company makes complete in 
formation available in a new Bulletin 
406 *Hoke Inc 





By eliminating human er- 

‘ , . iwi Valves, Porcelain Company makes 
rors in blending onponeve Speed batch mixing by putting a standard available detailed literature covering 
ingredients, this meter paid Auto-Stop meter in each liquid ingredient line. the features and advantages of porce 
for itself in one month! - lain valves, Bulletin includes com 
Gives you accurate quantity conwol ... plete description, characteristics and 


P specifications of product line. 
automotically. 279 *Lapp Insulator Co 





. Valves, Safety Relief Offer valuable 
Automatic control of pumps, valves, agita- features; economical “2 in 1” design 
| . peak performance; absolute protec 

tors, etc.: Simply rig Auto-Stop meters with tion; maximum interchangeability 
Full range of sizes and pressures 

electrical switches which are actuated when available. Details in Catalog No. 1900 


desired amount of liquid is delivered. 80 "Manning, Maxwell & Moore 


Valves, Solenoid Company offers in 
iemi formation concerning their new full 
Eliminate losses due to rejected batches, | formation concerning their new ful 


spills and over-fills. Meters can’t make “human” noid valve, Designated as Type A 
it features Magnatrol's unique remov 


mistakes. able operating assembly 
466A Magnatrol Valve Corp 








Small batches, from half Mh a} ‘ . lew de 
eons Eliminate unsanitary or hazardous condi- awe en RA 


to 20 gallons, are measured accu- 


rately with these two Neptune meters tions. Liquids stay inside the pipe all the way | line of bronse and stainicss steel sole 

noid valves. tives features, genera! 

. «+o muss and fuss of gauge sticks, pails or specifications, list prices, etc. Request 
Bulletin No. F-1. 

batch tanks. 466B J. D. Gould Co 





Save time, SPGCe, and labor costs by han- 
dling ingredients as liquids instead of dry 
solids. Many food plants find big savings in 
switch from granulated sugar to liquid sugor 
. .. with Neptune meters the key to accurate 


measurement. Absorbers......For absorption of hydro- 

gen chloride and other gases. Produce 

5 as much as 20 tons per day 22° 

full Baume acid. Pneumatic automatic 

Insure , Accurate inventory and cost control with less ee ee, ee ee eee 
ae effort. All Neptune meters have totalizing S-7460. sti 
liquid ingred- 2378 *National Carbon Co 

ient purchases counters to record consumption at every step 

H Blenders. . Company offers informa 

m your process. tion on slow speed, high capacity 

blender, “Uni-Blend”. Blends mo 

lases, anima! fats or fish solubles 

NEPTUNE METERS now handle more than 150 liquid chemicals and Describes features, giving assembls 
feed ingredients. Sizes from 25 to 1000 gpm. Bronze construction. diagrams, et: ; : ; 

Excellent reputation for sustained accuracy and low maintenance. Tele- s66¢ Strong Scott Mfg. Co. 

phone or write your nearest branch for full details. Ask for Meter | pienders, Spiral......New Catalog gives 

Dota Book 566-Q. exact specifications in light, medium 

and heavy duty blenders offered, plus 

information on special order design 

and service. Points out money-saving 


N E P T U N E M E T E R Cc ° M P A N Y & time-saving improvements. u 

380 *American Welded Tank & Machy. 
19 West 50th Street, New York 20, N. Y. 

rifugals, Continuous......Maxi-Flex 
Branches in: centrifugals easily adjusted for maxi- 
ATLANTA * BOSTON © CHICAGO © DALLAS © DENVER a 1 Bes ip ane 
NO. KANSAS CITY, MO. © LOS ANGELES © LOUISVILLE pore speed and efficiency. Request 

| ulletin. 

PORTLAND, ORE. © SAN FRANCISCO $72 *Tolhurst Centrifugals Div. 


In Conada: WEPTUNE METERS LTD, TORONTO 14, ONTARIO ® From advertisement, this issue 


Process Equipment 
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Low 
Orn 
COs 


T 
witH VikKING PUMPS 


Sparkler Manufacturing Company, Mundelein, Illinois, as- 
sures high quality performance, high flow rate, and low 
© TABLES © CABINETS operation cost by including Viking Pumps as original equip- 
ment on their horizontal plate filters for clarifying resinous 
© CASES * FUME HOODS contings. 
@ RADIO CHEMICAL LAB EQUIP’T. Filters range in capacity from 300, 500, 700, 1000, 1400, 
1700, 2000 and 3000 gallons per hour, and Viking pumps are 
Write for FREE catalog available in the sizes required to meet all of these capacities. 


A Complete line of top-quality 


Vikings are adaptable to many pumping requirements—perhaps 
yours, too. For information, write for Bulletin 56Se. 


| VIKING PUMP COMPANY (eis: fills, lows, USA 
DURALAB EQUIPMENT CORP. In Canada, it’s “ROTO-KING” pumps 
985 LINWOOD ST., BROOKLYN 8, N y THE ORIGINAL “GEAR: WITHIN -A-GEAR" ROTARY PUMP 


POWER 


No obligation for Planning Services 








NOW YOU can prepare yourself for 

the limitless opportunities offered by 

the nation’s fastest growing industry 
atomic energy! 

Get complete, basic nuclear energy 3 A 3 
training, quickly, easily—the ISS David knew it. Goliath 
home study way. You are taught by learned it—too late. 
a group of educators and scientists 
now active in atomic research and 
development. Higher mathematics 
avoided —a high school education quali- , ed Cc 
fies you for study. : j Your cleaners will have— 

YOU WILL NEED A WORKING KNOWLEDGE OF | o PM K 10 Vics, FOF more soil-loosening power because 
NUCLEAR SCIENCE SOON IF YOU ARE... 4 aete DRY MET is so highly concentrated 
* A practicing engineer + A technician P es 3 j more soil-dispersing power because 
* Asupervisor + An engineering assistant =| o Vi ae DRY MET is so highly colloidal 

7A ber of a a ¥ group } be more “staying” power because 
Low Cost 39 lesson course. Pay-as- | DRY MET provides a reserve of 
you-learn installment plan available, | " buffer capacity 

PERFECT FOR COMPANY TRAIN- | 
ING PROGRAMS~-discounts for 
groups of six or more. 








Let Cowles DRYMET help you with 
your formulating problems. 


SEND TODAY FOR FREE 
DETAILED INFORMATION Get this DRYMET 


Cowles Chemical Company File Folder for 
INSTITUTE OF SCIENTIFIC STUDIES 7016 Euclid Avenue COUPON Technical Data. 
Dept. C-10, 248 Arlington Ave., Elmhurst, Ill. Cleveland 3, Ohie | 


Send me a Drymet File Folder 
Name 
Company 
Address 
City State. 





CHEMICAL COMPANY 








| STATE__ eee ascetic 
| © Send information on ISS Group Study Plan 





CLEVELAND 3, OHIO 
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NO PALLETS NEEDED 


to bulid and handie ioads like these 














NEW Standard UNITIZER 


assemblies and builds unit-loads 
in desired shape and size... 


automatically ... 
directly from 
conveyor line! 


UNITIZER handles pack- 
ages up to 35 per minute. 
Can be furnished with 
selector switch or auto- 
matic sequence controls. 


Here’s a new machine offering all the advantages of conven- 
tional palletizers and pallet-load handling without the use of 
pallets. Unit-loads can be carried directly on the conveyor 
or picked up by clamp-type trucks. You save the cost of pal- 
lets... make more efficient use of available manpower. What’s 
more, the UNITIZER handles a wide variety of package sizes 
. »- arranges them in interlocking or noninterlocking patterns. 


«PLUS ADVANTAGES: These operating and construction features 
» Pmake the UNITIZER outstanding for uninterrupted service and low 


maintenance. 


~, 
- @ Control ond eotuntion circuits ere 
bene age t y proven hy- 
dre and electrical systerns. Con- 
trol pane switches allow any function 
Set UNITIZER to be individually 


- 


€ Compactness of UNITIZER saves 
floor space, simplifies installation on 
existing conveyor lines. No pits or 
building alterations necessary. 

@ Basic design makes all parts easily 
accessible, 


K aS @ Operating economy is assured with only 744 HP required. 


ASK STANDARD how the UNITIZER expedites production while cutting 
handling costs. Contact the Standard representative listed in your classified 
phone book or write STANDARD CONVEYOR COMPANY, North St. Paul 9, 
Minn, Sales and Service in Principal Cities. Ask for Bulletin O-10. 


GRAVITY & POWER 
CONVEYORS 


LITERATURE... 





Clarifiers New 12 p. bulletin “The 
Dorreo Clariflocculator’, describes 
the new combination flocculation and 
clarification mechanism, giving physl- 
cal characteristics, types, sizes, ad- 
vantages etc. Bulletin 6861-R. 
468A Dorr-Oliver. 





Classifiers......Sharples super classifier 
with ultra-sharp cutpoint at hich ca- 
pacity for classifying dry powders 
gives product recovery of 80% to well 
over 90%. For details on outstanding 
features, request Bulletin 1780 
127 *Sharples Corp. 





Collectors. New 20 p. illustrated bul- 


letin describes Walker Process Rec- 

tangular Collectors, giving complete 

description of features, design, dimen- 

sions and applications. Request Bul- 
WER 


letin No. 
464R Walker Process Equipment. 





Crushers, Cast, steel frame, 
manganese jaw & check plates. Large 
diameter shafts reduce shaft deflec- 
tion & thus increase life of heavy- 
duty oversize roller bearings in 
bumper. Bulletin No. C12-R12 
BRR *Denver Equipment Co. 





Crushers, Sample......Does the job 
quickly and efficiently There is no 
loss of moisture content in sample. 
Any amount—from 0 to ?70%—in one 
operation. Company makes literature 
available upon request 
Tint *American Pulverizer Co. 





Cutters Bulletin describes Tuayvlor- 
Stiles precision type General Purpose 
Cutters Iiustrates and describes 
Series 100 and 200, giving general 
construction features for several 
models. App. 212 
4686 Tavlior, Stiles & Co. 





Deaerators Publication describes the 
many advantages of cold water deaer- 
ators; tLe reduces or eliminates 
corrosion, complete deaeration with- 
out heating or cooling, ete. and 
principles of operation. Pub. 4653, 
46aD Cochrane Corp. 





Dryers Lectro-dryers can dry air & 
gnses In volume to dewpoints below 
100°F can drop relative humidity 
lower than 10%. Booklet describes 
machines & how various industries 

use them to gain efficiency 
842 *Pitteburgh Lectrodryer Corp 





Dryers......Avalilable in several types: 
direct heat, indirect heat, and steam 
tube. let Deco engineers help solve 
your dryine problem—no dryer prob- 
lem too small or too large. Details in 
Bulletin No, D4-R? 

BAR) *Menver Equipment Co. 





Dryers, Rotary The Davenport § ro- 
tary hot air dryer is of sta'niess 
steel construction Drver ts installed 
in one of the large processing plants, 
drying wheat gluten For complete 
details. request Catalog “A” 
BR471 *Davenport Mach. & Foundry. 





Drying Syatems, Flash . Systems offer 
means for handling materials in 
which drving is combined with pulver- 
izing. or with mild disintegration, or 
followed by cooling & conveying 
product to storage. Catalog No. 82. 
304 *Raymond Div. 





Dust Collectors In almost every type 
of industry . users have found high 
efficienvy. simplicity & economy of 
Dustube collectors ai diffienlt com- 
bination to equal for top performance. 
Request Bulletin No 372 
804 *Wheelabrator Corp. 





Dust Collectors......Maximum filtering 
efficiency. bag cleaned uniformly an 
automatically, overclean'ng  elimi- 
nated to prolong bag life, easy to 
assemble in less space. For further 
details, request Aeroturn Booklet. 
263 *Koppers Co. 





Dust Collectors Features of the Alr 
Tumbler are: simple-dependable;: no 
fire hazard; high efficiency. constant 
capacity; low vperating cost Com 
pany makes complete information 
available in Bulletin 551 
468E Dust Suppression & Engrg. 





* From advertiss nt, this issue 
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A 


This underwater photo 
dramatically illustrates speedy 
dispersibility of new 

Dow. Corning Antifoam B 


silicone defoamer 


ANTIFOAM B 


gives you the ultimate in 
foam-killing convenience 


fast acting 

New Dow Corning ANTIFOAM B 
disperses immediately in aqueous 
solutions. No stirring or agita- 
tion required. 


ready to use 
Just add “as is.” No delays for 
diluting or mixing . . . No need 
for extra containers. 


lasts longer 

Will not oil out, plate out, settle 
or precipitate in most applica- 
tions . . . Ideal for continuous 
processing. 


stable 

Long storage life—stays uniform 
even if frozen or boiled. Retains 
effectiveness after sterilization. 


test ANTIFOAM B at no expense. 
Write, wire or phone today for a 
generous FREE SAMPLE ... and 
full particulars. 


ADDRESS DEPT. 2610 

DOW CORNING 
CORPORATION 
MIDLAND, MICHIGAN 


DOW CORNING 


SILICONES 


first in silicones 


CHEMICAL ENGINEERING 


LITERATURE 





Dust Filters......28 p. book explains in 
detail the distinguishing features o 
reverse jet filters. Contains schematic 
operating diaxrams, perfurmance 
curves for various types of dust. Re- 
quest Bulletin No. 659. 
404 Day Co. 





Ejuctors, Steam det The steam jet 
ejector is the ultimate in mechanical 
simplicity, consisting of only 3 basic 
parts—a steam nozzle, a _ suction 
chamber & a venturi-shaped diffuser. 
Bulletin 9013-A, 

B481 *Ingersoll-Rand Co 





Eliminators, Mist If liquid entrain- 
ment is a contributing factor in de- 
sign or operation, Metex Hi-Thruput 
Mist Eliminators will assure greater 
production, improved qualit, of yield 
and reduced costs. Bul. ME-6 
112 *Metal Textile Corp. 





Filter Aids -..For clearest filtration, 
use Solka-Floc filter aid 99.5% 

chemically pure cellulose, Solka-Floc 

omes in a wide range of grades to 

meet your specific needs, Request 

literature and samples 

$70 *Brown Co, 





Filter Paper The use of E&D filter 
paper as a cover may be Indicated if 
your filter medium is blinding or clog- 
ging. Will recommend proper grade 
for use and send samples for testing. 
“Filtration Analysis Report.” 

T4886 *Katon-Dikeman Co, 





Vilter Sheets . .Complete range of 
stainiess steel plate & frame sheet 
filters now available. Ideal for prod- 
icts ranging from ultra fine pyrogen 
solutions to coarse prefiltered bulk 
hemicals. Catalog 
B485 *Ertel Engrg. Corp. 





Filters New 6-micron filter provides 
0% longer service life, polishes, 
purifies liquids to sparkling clarity, 
handles highly alkaline fluids. Com- 
pany makes complete details availa- 
ble upon request 


R475 *Cuno Engrg. Corp 





Filters, Dise......Special patented desien 
of segments in filters use both gravity 
& vacuum to give a drier filter cake 
Drainage is complete & positive with 
no blow-back Details contained in 
Bulletin FG-B! 
Sas *Denver Equipment Co 





Vilters, Pressure Illustrated bulletin 
describes the Dorr-Oliver “Hi-Rate” 
pressure filter, a new pressure filter 
specifically designed for high capacity 

filtration. Request copy of Bul- 
No. 9200, 
460A Dorr-Oliver. 





Vilters, Pressure Leaf For flow rates 
two to five times greater than cloth 
covered presses: positive removal of 
all suspended solids to desired degree 
of clarity; ete. Find details in Cat 
alog No. NC-1-53 
373 *Niagara Filters Div 





(ienerators, Inert Gas a mo- 
ment's notice of fire or explosion dan 
gers, smothering gas flows instantly 
from R-C inert gas generators De 
tails on how they afford constant 
protection in Bulletin 1GG-155 
401 *Roots-Conneraville 





Generators, Inert Gas Assure a safe, 
dependable supply of chemically clean 
inerts. Deliver inerts at a special 
analysis . . Without fluctuations 
For facts and technical data, request 
Bulletin No, 1-10 

a3 *C. M. Kemp Mfg. Co 





Grinders Company offers information 
on their industrial grinding equipment 
which provide economical grinding 
and pulverizing of a variety of mate 
rials to any commercial standard. 
Form No. 5541 
46968 Jacobson Machine Works 





Kettles.....New Illustrated catalog shows 
the completely redesigned line of 
Hamilton kettles Includes a wide 
range of steam jacketed kettles, mix 
cookers, pressure cookers, tilting ket- 
tles, vacuum kettles. ete 
4690 Hamilton Copper & Braas. 
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AIR 
POLLUTION 
HANDBOOK 


Brings together in readily usable form much in- 
formation for analyzing and solving various air 
pollution problems, Covers theoretical, technical 
and practical aspects-—discusses causes, effects, 
and controls in chapters covering the science of 
air pollution, the effects on plants and animals, 
and the various corrective techniques. Edited by 
Paul Magill, Francia Holden, and Charies Ackley, 
all of Stanford Research institute. 672 pages, 
illustrated, $15.00 


CHEMICAL 
ENGINEERING 
KINETICS 


In this volume practicing engineers will find the 
necessary combination of kinetics principles and 
technical methods for designing, constructing 
operating, and improving every maior type oO 
chemical reaction equipment, from the relatively 
simple hoamowenwus betch renetor ir the more 
complex gas-solid catalytic type. Numerical ex- 
amples illustrate and clarify every important 
principle. By J. M. Smith, Professor of Chemica! 
Engineering, Purdue U. 402 pages, 68 illustra- 
tions, $8.00 


HIGH PRESSURE 
TECHNOLOGY 


Treats of the influence of elevated pressure on 
chemical and physical systems. and on the design 
of equipment for handling these systems expert- 
mentally or on a commercial scale. Chapters deal 
with stresses and strains in thick-walled cylin- 
ders; with examples of apparatus used in meas- 
uring the properties of matter at high pressures; 
and with design of chemical reactors as a back- 
ground for the special application to high prea- 
sure chemical reactors. By Edward W. Comings, 
Professor of Chemical Engineering, Purdue VU. 
570 pages, illustrated, $11.50 





. 


ENGINEERING 
AS A CAREER 


What are the opportunities and rewards in 
engineering? What does the encineer do? 
What does he need to know? This. book 
answers these questions ~ surveys, training 
possibilities — previews the fuadamentals ot 
engineering materials aud mechanics, ther 

modynamics, electrodynamics, and enyi- 
neering economy, By J. Smith, Head, 
Engineering Dep’t., San Jose State College, 
365 pp., illus., 4445. , 





, 


y, 








| MoGraw-Hill Book Co., 327 W. 4ist 6t., NYC % 
Bend me bookis) checked below for 10 dave’ exam 
ination on approval. In (0 dava 1 will remit ‘or 
bookia) I keep, plua a few eenta for delivery, and 
return unwanted bookis) postpaid, (We pay deliv- 
ery if you remit with this coupon; same return 
privilege. ) 
C) Magill et al-Alr Potiution Hdbk., $15.00 

Smith--Chemical Engre. Kinetics, $2 00 

} Comings —High Pressure Technology, $11.50 
() Smith—Engineering As a Career, $4.75 


(Print 


‘a 


For price and terms outside U.S 
Write MeGraw-Hill Int'l., New York 36 





All-bronze, 150-pound R-S Valve for 
operation at—300° F, Valve is installed 
with 18” insulation in operating cell. 


ee % - 


Special 12-inch R-S Butterfly A 
Valve, with finned lubricated 
stuffing box, is used for serv- 


ice with hot gases at 1,000° PF, 


SPECIAL R-S VALVES SOLVE 
TEMPERATURE, CORROSION, 
ABRASION PROBLEMS 


To meet rugged processing conditions, R-S Butterfly Valves 
can be built to your requirements, For valve bodies and parts, 
any metal or other material that can be cast or welded — 

even plastics — may be specified. 


There are a number of materials available to meet extreme 
working conditions involving corrosion, abrasion, erosion, high 
heat and pressure. In addition, the R-S Rubber-lined Valve 
may be specified to resist certain types of corrosion. Every 

R-S Valve gives you quick and positive closure with any type 

of controls, uniform control in normal regulating ranges 

and minimum pressure drop. 


If your past experience offers no precedent, you can call on 
our background in specialized valve engineering to solve 
material problems. 


We have built valves to operate in a temperature range of 

from —300° F to +-2,000° F. For complete 

information on our complete line of butterfly, uyprauuic Mi GATES & HOISTS 
ball and cone valves, see our local repre- TURBINES Ta ash RAKES 
sentative or write S. Morgan Smith PUMPS IE ACCESSORIES 
Company, York, Pennsylvania. 


FREE-DISCHARGE 
5g VALVES 
'e 5 CONTROLLABLE- 
BUTTERFLY [iM PITCH 
VALVES IM SHIP PROPELLERS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED «© TORONTO 


470 
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Kilns, Rotary efficient thermo-proc- 
essing of products. Used in the pro- 
duction of lime, bauxite, cement, so0- 
dium silicate, alumina, ete. Complete 
data on design features offered in fl- 
lustrated Bulletin 1115. 

848 *Traylor Engrg. Mfg. Co. 





Company offers literature cov- 

g: conical mills, disc-roll mills, 

tube mills, tricone mills, cylindrical 

mills, batch mills and rod mills. For 

complete information, request Bulle- 
tin AH-474-11 

4800 *Hardinge Co. 





Mills, Attrition, Single Run 
tile size reduction unit rubs, 
tears, crushes, grinds, granulates, pul- 
verizes, twists, curls, hulls, and 
blends, Company makes details avail- 
able in Bulletin No. 143. 
297 *Sprout-Waldron. 





Mills, Ball A steel-head ball mill 
will suit your particular need, Five 
types of discharge trunnions. All- 
steel construction. Low initial cost 
due to quantity production. Quick de- 
livery. Bulletin No. B2-B13. 
888b *Denver Equipment Co. 





Mills, Grinding ...New publication cov- 
ers the outstanding features that give 
the Futura Grinding Mil) its unex- 
‘elled ability to grind materials with 
maximum efficiency, at lower cost 
srochure No 3-562 
470A Patterson Foundry & Mach. 





Mills, Hammer.. . Williams heavy duty 
hammer mills: increase your output; 
improve product quality; reduce your 
cost-per-ton. For complete details of 
features and advantages, request com- 
plete product referenée. 
69a *Williams Patent Crusher 





Mixers......Describes the Day Imperial 
Mixer. Built for heavy duty, engi- 
neered for precision, it incorporates 
many advanced engineering features 
to assure you high production at low 
cost Bulletin No. 600. 

397 *J. H. Day Co. 





Mixers. . .Company makes available 
Confidential Mixing Data Sheet. 
Helpful checklist enables you to de- 
velop a complete technical descrip- 
tion of agitation required for your 
process, quickly & easily. No. B-107. 
215a *Mixing Equipment Co 





Mixers .Nauta Mixer features unl- 
form, quick mixing of any number of 
dry materials, similar or entirely dif- 
ferent in characteristics Describes 
features and industries where it is 
profitably used. Catalog %74. 

292 *Blaw-Knox Co. 





Mixers.. .. Philadelphia Fluid Mixers 
offer more horsepower capacity per 
dollar & are easier to install & less 
epénsive to service. Perform 
smoothly & economically. For com- 
plete story Bulletin A-156 
288 *Philadelphia Gear Works. 





Mixers. . Describes Super Agitators & 
Mixers. Patented standpipe around 
propeller shaft assures positive agita- 
tion & circulation. Patented wearing 
plate prevents sand-up on shut-down. 
Bulletin No. A2-B4 

*Denver Equipment Co. 





Company offere information 

their ‘Turn-Rotor Continuous 

featuring positive moisture 

control. Gives assembly diagram, list 

prices and dimensions and describes 
all features 

470B Strong Scott Mfg. Co. 





Mixers, Portable Use in industry re- 
duces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, dimensions, specifications, 
etc. 28 p. Bulletin B-108. 
215b *Mixing Equipment Co. 





Mixers, Pug Mill... Company offers in- 
formation on new efficient laboratory 
model pug mill mixers for small quan- 
tity mixes, for use with hot, cold, wet 
or dry mixes. Includes specifications & 
applications 
470C 





Lindcraft Corp. 
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ONE OF AMERICA’S MOST MODERN IRON FOUNDRIES 


CHEMICAL ENGINEERS at your Service... . 
ARE LICKING THEIR HIGH Whether the castings you need Covering an area of 10 acres, this modern plant 


PIPE COIL COSTS BY SWITCHING TO are classified as usual or unusual, has facilities second to none . . . and more than 
85 years’ experience producing quality castings 


we are anxious fo prove to you 
for tha chemical industry. 


SEAN. 
THERMO MA\NYEN that Kutztown castings are accu 
COIL rately and economically pro Craftsmen in Kutztown’s Pattern Shop, Molding 


duced! We welcome your in- Department, Machine Shop, Inspection and Test 
ift the Dean Thermo-Panel Coil for installation departments all contribute their skills in producing 


or for renewal when you want to clean the tank : : : : 
w coil. You can’t do that with an old-fashioned intricate castings to exacting specifications 
and to meet all ASME, ASTM or API codes. Aver- 


arge, heavy, expensive, inefficient pipe coil. 
Also, much time is saved. We'll be haopy io place your name , - 

For big money savings every chemical ongt- on our mailing list to receive reg- , age output 40 tons daily of medium and heavy 
neer should study our 52-page Technica Jata f h ‘ ‘ ‘ 
Bulletin No. 355 which tells about numerous view of the “Kutstown RE- ; castiigs ranging from 100 Ibs. to 25 tons each 
applications of this remarkable device for heat- . G d,d d d | ld 
ing or cooling via steam, water, etc. And Bul- - - -- -_=-—= ow reen sand, ry sand, an oam molding 
letin 256 gives prices and shows how you can 
do your own estimating. Which shall we send? 
$667 26567 Both? And, if you wish, our engi- * GRAY IRON * PRESSURE IRON * HIGH TENSILE IRON 

* LO-ALLOY IRON * DUCTILE IRON * Ni-RESIST 


Soshen by Semen vane Gon Monufecturing. 
KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 


Notice in the above photo how easy it is to 








DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave, 


BROOKLYN 38, N. Y. Tel. Sterling 9-5400 











DAVENPORT ROTARY Becta 
HOT AIR DRYER 6'0” dia. x 25'0” long Reiterates 


and 


COOLING Equipment 


Continuous DeWatering 


WHAT | - ‘ Presses 
major | t | oe ROTARY DRYERS 
i ag ia “tame ) Steam Tube, Hot Air 


organization and. Disect’ Fire 

wir ; ' Atmospheric 

offers | : Pownall x DRUM DRYERS 
7 


continual | Be gg = oe ROTARY COOLERS 
err i Water and Air 


original 


work | , 
peilaiiiadad Cereal Process Drying 


This “Davenport” Rotary Hot Air Dryer is of stainless 
steel construction. Dryer is installed in one of the large process- 


For the answer, | ; 
ing plants, drying wheat gluten. 


turn to e 399 
pee Let our engineers consult with you on your Pressing, Dry 

ing, and Cooling problems. Send for complete Catalog A 
or for quick reference, consult your Chemical Engineering 


Catalog, 1954 or 1955. 


> daven OPC macuine and 


pavencer,, '°~* B FOUNDRY COMPANY 
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Mixers, Side Entering Furnishes de 
tailed information on features, typi 
cal applications, mechanical design 
maintenance, shaft seals. methods of 
installation, etc., in completely illus 
trated Catalog B-104. 
215e *Mixing Equipment Co 
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WE TEST EQUIPMENT fk: 
FROM THERMO ELECTRIC 


Mixers, Top Entering Illustrated 
and detaiied 32 p. Catalog includes 
advantages, typical installations, me- 
chanical description, con-truction in- 
formation, dimensions and selection 
tables, etc. Catalog No. B-162. 
215d *Mixing Equipment Co. 








MiniMire Portable Indicator 


A midget-size portable potentiometer 
indicator —this compact, lightweight unit 
weighs under four lbs. and measures 
only 4"' x 5" x 6". Yet it has a double 
scale 23'/ inches long! Standard range 
includes a scale of 0°-1800° F. for lron- 
Constantan and one of 0°-2400° F. for 
Chromel-Alumel. Other scales also avail- 
able. Another outstanding feature—the 
“Mini Mite” serves a dual purpose! It 
can be used to measure temperature 
directly when connected to a thermo- 
couple, or, to check other potentiometer 
or millivoltmeter type instruments when 
used os a comparison instrument. A 





Mixers, Top Entering avail- 
able pertinent information on top- 
entering mixers (propeller type) . . 
for closed tanks, pressure & vacuum 

for open & loose-covered tanks. 
Data in Catalog No. B-103 
2ibe *Mixing Equipment Co. 





Mixing & Grinding Equipment......Infor- 
mation on #41L-10 gal. double arm 
kneader, #52TC-14” x 32” hich speed 
three roller mill, #130H-250 gal. 
change tank mixer & #130EL-1 gal. 
double planetary type change can 
mixer. 

R383 *Charles Toss & Son Co. 








Presses, Filter Offer numerous fea- 
tures: lowest cost per sq. ft. of filter- 
ing area; produces perfect clarity of 
filtrate; can be used in decolorizing— 
deodorizing; etc. Request illustrated 
Catalog No. 55 
439a *T Shriver & Co. 











Presses, Wax Molding Press cools 
and molds paraffin or natural wax, or 
other substances, into multiple cakes 
of uniform size, weight and appear- 
ance, without shrinkage For com- 
plete details, request Bulletin 127 
130d *T. Shriver & Co 


three-position switch permits quick selection of scale or elimination of 
cold-junction compensation. Write for Bulletin 64-E. 





Thermocouple Calibration Console 


This complete equipment package was designed for industries requiring 
frequent calibrations to maintain temperature measuring accuracy. Highly 
flexible in performance, it provides precision calibration of thermocouples 


Process Units, Turba-Film. ...Turba- 
Film process units can help you in 
normal or specialized applications 
either as an individual unit or as 
part of engineered “‘packace systems.” 
tequest further information 
205 *Rodney Hunt Machine Co 





and other temperature sensing devices, 
checking of portable standards, and the 
accurate indication of any millivolt signal 


Processing Equipment ... Describes cor- 
rosion-resistant processing equip- 
ment . . . precision built to your 
specifiC requirements to give long 
years of peak performance with low 
maintenance Technical Bulletins 
sot *Lee Metal Products C6 


for calibration or laboratory test pur- 
poses. Calibration 
range from 32° to 
2000° F. Write for 
engineering data 


EDS-23-E. 





Processing Equipment, lianid.. .. Pre- 
sents a fully illustrated. 3? p. refer- 
ence describing “Sealed-Disc” and 
Dise-Pak’’ filters, transfer pumps, 
portable mixers, tanks, agitators, etc 
Request copy of Bulletin No. G-255 
R457 *Alsop Energ. Corp 


etanaeseaneaaeersreoaaeee sae aanaeneansteaanene = 





Producers, Gas.... 4 p. publication gives 
application data, product deacrip- 
tions, dimensions, ratings & diagrams 
of General Electric Thermalene ‘endo- 
thermic) gas producers, Also contains 
operating data, Bulletin GFEC-1%91 
472A General Electric Co, 





Propellers......“Fabricated” propellers 
accurately balanced and pitched will 
do a perfect job of mixing. blending, 
atirrine, pumping or aerating In any 
application requiring low HP and not 
over 1750 RPM. Catalog. 


Other NEW +r-£ Instruments BL475 *Michigan Wheel Co 


Pulverizers Valuable data on Super- 


“AutoRef" Cold-Junction Unit @ Portable Self-Balancing Indicator fine pulverizer ... a centrifugal air 
Multi-Point Controlier @ Standardized Ten-Point Midgit Monitor ereen Wane st puiverey ene Se 


filer in a single unit. Covers numer- 
Self-Balancing Indicator with Remote Selector and Digital Readout - tontures, specifications, construc- 

ion, et« ate 

3O8 *Schutz-O' Neill Co 

















Reactors, Chamber Reactor polymer- 
Pyrometers + Temperature Monitoring Systems + Thermocouples + Protection Tubes izes plastic resins at poe Bl wt rate 


Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires of heating and cooling to produce 
multiple slabs of finished product of 
any desired size, 12” to 5” square, 
from 1” to 5” thick. Bulletin 142. 
4290 *T. Shriver & Co. 


* | 
Thermo El ectriec C,H Reactors, Glassed | Steel: --/- -Standard- 


tocked in sizes ranging from 50 to 
SADDLE BROOK, NEW JERSEY | stocker es ranging from 


a gallons. Program speeds ship- 

In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario ments and lowers costs. For complete 
CO) details, see Bulletin No. 902. 

404 *Pfaudler Co 
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AGILE’S Plastic 
Ductwork Costs 
Less...Has Longer 
Service Life 
Than Stainless 
Steel 


AGILE’S Plastic Installation 
e Cost... . $491.00 


e Service....Still in use after 
5 years 


Stainless Steel Installation 


e Cost $581.00 
e Service....only 16 months 


PROBLEM: This company was using 
a type 19-9 stainless steel stack for 
venting the fumes on a sulphuric 
acid tank. This stack was installed 
at an original cost of $581, was no 
longer serviceable after 16 months 
because of corrosion. 


SOLUTION: The company replaced 
the stainless steel installation with 
a plastic structure of equal dimen- 
sions for $491.00. The new stack 
still in perfect condition, has a life 
expectancy of many, many years, 


Whenever you have a corrosion 
problem, check with American 
Agile. Many years of research and 
wide practical experience have 
made American Agile experts in 
the fields of plastics and corrosion 
prevention. 


For detailed information be certain to 
write for your free brochure . AA-4 


AGILENE Wacitive 


Ame 


OO eM 
of Cleveland), Ohio 


can Agile Corp. 


t ond General Office 


Suburb 


Moll Address * P. O. Box 168, Bedford, Ohie 
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Reclaimer Systems, A simple, 
economical and efficient method of 
restoring contaminated lubricating 
and sealing oll to the full value of 
new oil. Offers full details on re- 
claimers in Bulletin R-160 
871 *Hilliard Corp. 





Samplers, Automatic Heavy duty 
units, extra rigid track and ball-bear- 
ing wheels assure positive travel and 
timing of sample cutter Available 
in stainless steel for acid and cor- 
rosive service. Bulletin 81-R4 
B8Ro *Denver Equipment Co 





All-metal unit is 
separate dry granular 
three and four 
Information on 
screens in 


Screens, Gyratory 
designed to 
materials into two, 
predetermined sizes 
Allis-Chalmers gyratory 
Bulletin No. 97B8446 

7 *Allis-Chalmers Mfg. Co 





For high-capacity 
screening of broad range of mate- 
riale—"CA" vibrating screens uare 
your answer In complete range 
sizes to suit a!! plant capacity require- 
ments. New Book 2554 

84a *Link-Belt Co 


Screens, Vibrating 





Screens, Vibrating......For economical 
separation of light to medium weicht 
matertals—choose "TP" vibrating 
screens In open, semi-enclosed, or 
totally-enclosed types. Complete de- 
tails contained in Book 2377 

34b *lLink-Relt Co 





Separators New 4 p. bulletin describes 
Centrico’s heavy duty separators with 
applications ranging from extraction 
of penicillin & vitaming to the purifi- 
cation & clarification of diesel fuels 
Bulletin No. 2126 


473A Centrico, Ine 





Air Controlled centrifu 
gal whirl by balancing forces sepa 
rates rapidly, efficiently, cement. lime, 
clay, tale, ceramics, refractories, phos 
phates, coal & many other materials 
Bulletin No, 087 

170 *Sturtevant Mill Co 


Separators, 





Separators, Magnetic +e FerroF ilter 
Magnetic Separators provide the posi 
tive method of extracting microscopic 
iron particles from liquids and aslur- 
ries. Company makes full detalls avalil- 
able in Bulletin 56-E 


473B 8. G. Frantz Co, 





Tables, Concentration. .... Separate ma- 
terials Into hands & handle coarsest 
sands with exc nt resu'ts. Ideal for 
separation of groups of particles hav- 
ing similar ranwe of specific gravi- 
ties. Bulletin TI-4 
BRRh *Denver Equipment Co 





Thickeners, Continuous ...Uses—wash- 
ing slurry to remove impurities 
thickening prior to filtration 
thickening instead of filtration 
decantation nvo'vine fines For 
Complete details, request Rulletin 122 
429b *T. Shriver & Co 





Trays, Rubble Giitsch “Trussa-Type" 
bubble trays verve all processing 
plants chemics petro-chem'cal 

natural gasoline—petroleum refin- 

iC—ete For details, request 
Bulletin 150 

*Fritz W. Glitach & Sons 





New 12 p. two- 
“Oliver Brownatock 
Washing System” describes features, 
operation, components, sizes. adapta- 
tions & advantages of this hrownatock 
washing system. Bulletin No, 32023 
4730 Dorr-Oliver, 


Washing Systema 
color bhul'etin 





Wire Cloth......80 p. catalog deacrihes 
company’s facilities for fabricating 
wire cloth parts. Includes wire cloth 
parts for screening. filterine and spe- 
clal uses Also prevides helpful 
metallurgical information 
378 *Cambridge Wire Cloth Co 





Wire Cloth Publication “Multl-Mat 

ter” shows how wire cloth helps filter 

rs. Deseribes metallic fiber 

biankets, plastic filter leaves 

particle retentivity of metallic filter 
cloths, «te. Vol. 1 lo. 2 

473D Multi-Metal Wire Cloth Co, 





* From advertisement, this issue 


LOCATION 
FACTS 


Where to find plenty of 
the right kind of WATER 


New York State has water in great 
quantity and of the right quality for 
industrial operations, 

We can provide the answers to all 
your questions on water supply at any 
New York State location and without 
cost to you. We have complete details 
on all the municipal water supplies in 
New York State. We can provide meas 
urements of the quantity or rate of flow 
of most of the State’s important surface 
waterways based on records kept for 
periods up to nearly half a century, In 
the case of ground water supplies, we can 
provide data concerning the probable 
yield and fluctuations in the water table 
at any New York State locality, 

The character or quality of New York 
State’s water, both surface and under 
ground, has also been determined, Analy 
ses are available which show the content 
of various mineral and other materials 
hardness, pH range, temperature and 
many other factors. The water availabk 
for use at any given location can bi 
specially sampled and analyzed for you 

Water won't be your only problem in 
deciding on a new plant location. You 
will want complete facta on labor, mar 
kets, available sites or buildings, power 
fuel, transportation and raw materials 
to mention just a few. And you will want 
information on these as they apply to the 


successful operation of a specific plant 


A tailor-made report 


Any or all of the factors important to 
your analysis will be covered in a con 
fidential report to you-—-tailored to your 
needs, It will be prepared by a profes 
sional and experienced staff to cover 
either New York State locations of your 
choice, or, if you wish, sites which we 


will select on the basis of your needs 


Our booklet, “‘Industrial Location Sert 
ices,"’ explains what we can do for you 
To get your free copy, write me at the Neu 
York State Department of 
Room 651, 112 State Street 


New York. 


EDWARD T. DICKINSON 
COMMISSIONER OF COMMERCE 


Commerce 


Albany 7 





EK i 


corrosion-resistant heat exchangers 





“SSF Single Poss 


] Smooth flow bonnet distributes fluid 
with minimum turbulence to tubes 


2 Tubes are rolled into headers 


3 Boffies made to close tolerance 


SSF’ Multipass 


4 Gasket eliminates by-passing, 
flvid leakage 


Chemical Pilot Plants Use ng 


' 

The challenging and exacting requirements of the Chemical industry as ex- 
emplified in its pilot plant operations are met and fulfilled by Young engineer- 
ing talent. To heat, cool, condense or evaporate liquids and gases, chemical 
pilot plants need heat exchangers which are compact, economical, dependable 
and resistant to acids and corrosion. Young Stainless Steel “SSF” Heat Ex- 
changers are the answer to this requirement, These exchangers assure greater 
initial and operating economies with more cooling surface per unit volume. 
Young features include factors for fouling and safety, and provide an extra 
reserve capacity when conditions warrant. Tubes are readily accessible for 
cleaning. Available in wide range of sizes. 


vw Young /aler pfs 


to work for you... ij 
Solving heat transfer problems is what we do } 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


Write to Dept. K.316 
for Catalog No. 1155 


~ RADIATOR COMPANY — 
siosl eee eh : NE Tae 


ete 


RACINE, WISCONSIN, 





ANSPER ENGINEERS FOR INDUSTRY 


LITERATURE . 





Pumps, Blowers, Compressors 





Blowers......Precision manufactured to 
move more gas or air with less wear 
than other blowers of equal size or 
weight ... and with less mainte- 
nance and power costs. Describes line 
in detailed Bulletin B-154. 

400 *Read Standard Corp 





Caleulators, Vacuum Pump Stokes 
Vacuum Calculator contains valuable 
high vacuum data, simplifies calcula- 
tion of pump performance and selec- 
tion of pump size for specifie applica- 
tions. Available upon request. 
j2za *F., J. Stokes Corp. 





Compressors ..For any volume ; 
any pressure . any use your 
Gardner-Denver Compressor special- 
list can fill your needs from firm’s 
wide range of compressor types & 
size Request Bulletins 
96 *Gardner-LVenver Co 





Compressors, Centrifugal. fe Laval 
compressors are designed and built 
for heavy duty continuous operation. 
Rugged horizontally split casings 

individually designed impellers 
etc. See Bulletin 0504 
Bt) *De Laval Steam Turbine Co 





Compressors, Oil-Free Joy WG-9 oil 
free compressors are equipped with 
carbon graphite piston rings. Need 
no lubrication, and compensate auto- 
matically for wear. For further in- 
formation, request Bulletin 104-11 
» *Joy Mfg. Co 





Exhausters, Rubber-Lined ‘Buffalo” 
rubber-lined exhausters last from 3 
to 12 times longer than ordinary metal 
fans handling fumes containing cor 
rosive materials. Furnishes details in 
Bulletin No, 2424-F 
#2 *Buffalo Forge Co. 





Fans .The Series 106 fans feature: 
certified ratings pressures to 18” 
w.g.. volumes to 125,000 cfm., heavy 
construction, choice of 3 special-duty 
wheels, ete Available in 16 sizes. 
Request Bulletin 5306-H 
60 *American Blower Corp 





Pumps .Information on the number 
of rings, depth of box, type of packing 
chemical & physical properties 
of fluid being pumped, speed of shaft 
& other usable facts, in Pump Bulle- 

tin No. 8-147. Request your copy. 
R453 *Taber Pump Co 





Pumps ...Company offers a _ bulletin 
covering the Dexter-C:mde ‘“Dri-Air” 
pump & Dexter-Conde air filters. In 
cludes construction details, specifica 
tions, descriptive data, illustrations 
applications, et« 
474A Dexter Folder Co 





Pumps ..If you have a problem where 
metering, blending or other accurate 
pumping of liquids is concerned, let 
Viking help solve it. Use Viking 
pumps for accurate pumping. Request 
information & Bulletin 568e 
TR4A67 *Viking Pump Co. 





Pumps .New illustrated bulletin de 
scribes Nuclear’s “Canned” combined 
motor and pump, which requires no 
seal, no stuffing box, no lubrication. 
Includes specification, dimensions, & 
applications. Bulletin 1001 
474B Nuclear Pump 





Pumps, Acid......80-gpm centrifuga! 
pump with hard rubber casing and 
impeller, Hastelloy C shaft. Handles 
nearly all corrosives Mechanically 
simple, trouble-free. For information, 
request Bulletin CE-55. 

SB5e *American Hard Rubber Co. 





Pumps, Acid & Chemical Pumps to 
handle every acid or chemical fluid 
used in industry. Offers help with 
particularly difficult chemical pump- 
ing problems. For pertinent details, 
request Bulletin 203-7. 

392 *Lawrence Pumps 





* From advertisement, this issue 
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“Buying on price alone is like 
marrying for beauty—regret 


? 


is Just a matter of time.’ 


We consider ease of operation, maintenance, 
service and life of the valve equally important 
and engineer our valves in line with this 
thinking. That’s why some of our valves have 
been in continual use for over 45 years and 
are still operating at peak performance! 


Technical bulletins, describing 
each of our valves in detail, gladly 
sent on request. 


( 5] OLDEN 
oe ‘h NDEBSON f 2) 
che Aatve 2. Yrecially Casa 


1203 RIDGE AVE., PITTSBURGH 33, PA. 


se 


"Designers and’ Manufacturers of VALVES FOR AUTOMATION 


aon ell cc eatce en oe 


TIME: 
SAVE MONEY 


with MICHIGAN’S NEW 


and radically different 


‘FABRICATED PROPELLERS! 


NOW, for the first time in history 
obtain “fabricated” propellers so accurately 
balanced and pitched they will do a perfect 
job of mixing, blending, stirring, pumping or 
aerating in any application requiring relatively 
low horsepower and not over 1750 RPM, Ou 
developed process 


you Can 


very specialized, recently 
of fabricating these wheels results in real cost- 
savings, considerably lower prices to our cus- 
tomers and far quicker deliveries. They are 
available in all standard sizes from 6” thru 
24” diameters, right and left turning... in 
stainless steel polished to a “Dairy Finish” and 
1010 Steel. If you are using wheels in these 
categories by all means investigate the new 
MICHIGAN FABRICATED PROPELLERS. 
It’s bound to pay you big dividends in time 
Write for your free copy 


STRIAL PROPELLERS 


STYLE SSP 
No. 304 
welded to 


stainless steel 


stainless stee 


plished etely to 


FINISH 


come 


and money savings 
of our new INDI 
CATALOG 


MICHIGAN WHEEL CO. 


GRAND RAPIDS 3, MICH. 


STYLE HX 

| plotes welded 
Thoroughly 

app ations 


ast 
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FILTRATION NEWS 


CROSS-SECTION through new white MICRO 
KLEAN element. Graded density provides filiration 
in depth more complete solid 


removal 


gives longer life 


NEW 


5-micron filter 


Provides 50% longer service life, 
polishes, purifies liquids to sparkling 
clarity, handles highly alkaline fluids 


Cuno'’s new white MickO-KLEAN filter car 
tridge (No. 2278-B2) bring 


uw if 
a new degree ¢ 


clarity and purity to beverages and other fluid 
demanding the utmost in filtration 


It 


particle 


guaranteed to remove 96% to LOOT. of 


larger than 5 microns on the first pa 
of fluid plus a large percentage af partie le 
down to | mieron in 


tnd 


graded density feature 


wide 


cartridge, retaining the true 


sof Cuno’s MICRO-KLEAN 


the neu 
cartridge, lasts up to 50% longer than previou 
cartridges on recommended applications 
White 
firmly bonded together with a totally 
There's 


nating fluid with harmful or bad tasting 


MicnkO-KLEAN is made of cellul 
fibres 
inert resin no possibility of contam: 
it 
stances, What's more, the rigid structure formed 


by the bonding material prevents rupturing 
channe ling or distortion of the filter element 
Write today for the complete story on thi 
fhavie purification The ¢ 
31-10 South 


eticeu 


latest advance in une 
Engineering Corporation 
Meriden, Cor 


“treet 


«8 
MICRO ALLAN fibre cartridge 
PORO KLEAM porous stainless steci 


AUTO-ALEAM (edge -type 
FLO-ALEAN \wire-wound 


475 





LITERATURE... 





Pumps, Centrifugal From impeller 
to shaft seal... Weinman pumps 
are built better. The built-in quality 
adds up to cost-saving, pumping effi- 
ciency for every job. Request de- 
scriptive product Bulletin. 

390 *Weinman Pump Mfg. Co. 





Pumps, Centrifagal.. Impervious 
graphite pumps feature mechanical 
seal with enclosed coolant, rugged 
type SN armored connections, inter- 
changeable parts, wide 
range, etc 
237f 





Pumps, Centrifugal......Standard, single 
stage, end suction, centrifueal proc- 
ess pumps. . Series 10, 20 and 30 

for industrial, refinery and gen- 
eral service are described in a new, 
illustrated Circular No. 184B. 
443 *Dean Bros. Pumps 





Pumps, Centrifugal ... Easily adapt to 
changing conditions & demand, save 
power, combat corrosion & erosion. 
Speeds, 1750 & 3500 rpm; canacities 
to 600 gpm; heads to 400 ft. Request 
Bulletin P-3C for details 
387 *Ampco Metal. 





Pumps, Centrifugal soetme Eastern 
D-11 is the smallest, close-coupled, 
single-stage centrifugal pump avail- 
able with an induction type motor. 
Complete specifications on all Eastern 
centrifugal pumps in Bulletin 129-B 
447 *Eastern Industries. 








Pumps, Centrifugal......Illustrated ref- 
erence describes tine of SSV_ centri- 
fugal pumps Includes details of 
construction of the various sizes avail- 
able, operatine advantages for users, 
et Sulletin No. 107. 

L451 *Frederick Iron & Steel 





Pumps, Chemical... Available in sizes 
to handle up to 4,000 gpm at temper- 
atures to 800 F, Feature Leakollector 
stuffing box gland and mechanical 
shaft seal. For complete information, 

“st Bulletin No. 7095 
*Ingersoll-Rand 


by 
* 
Vumps, Chemical Offer new features 
that make them rugged, depend 
able, long-lived pumps for handling 


“ . . - : , “08 i - 9 sizes . y 
**That property of a body in virtue of which, when flow occurs inside it, cree Saee ae © eee a 





forces arise in such a direction as to oppose the flow.” Webster to 200 ft. Bulletin 725.4. 
282 *Goulds Pumps 


* Pumps, Chemical, Oil-Lubricated.... 
Recommended for pumping liquors 
corrosive materials and solutions in 
the most used ratings to %500 gpm 

a 


heads to 400 feet for liquids to 559 


“Pioneer and world leader in the development and manufacture of F, Request Bulletin 5°R7638 
58 *Allis-Chalmers Mfg. C« 








precision viscosity instruments. Today, Brookfield is universally 
: , . , ’ , , , Pumps, Chemical Process Tyne DL 
accepted as the World's Standard for Viscosity Measurement and Control! ot Type DM chemical process pumps 
are available in discharge sizes from 

1 inch through 4 inches, providing a 


* range for most all chemical process 
app'ications tulletin F-18408 
476A Peerless Pump Div 


“A scientist interested in easy, accurate viscosity measurement or control Pampa. me latpaaae RD ty nage  ~ 
for laboratory or production processes. You'll be happy to learn, which provides trouble-free satintac 
A = : tion and lone life. Offers complete 
too, that more than 300 technical articles and references based on description of Class CCL close-coupled 

eg ; wee ; om . pumps in Bulletin 975 
Brookfield and viscosity measurement of 200 different materials have been 4100 *Buffalo Pumps 


published in the past ten years. You are welcome to any of this data Pumps, Diaphragm......Cut operating 
which may pertain to viscosity measurement control problems you have. ee ea ee eee 
or delicate fluids Positive, double 
reciprocal piston pump requiring no 

packings (no leakage). Bul 3TA 
420e *T Shriver & Co 


The world's standard Brookfie ld know hou Seisian Wallin a Gesane...... tenn. 
for viscosity is yours for the passed for through-put, blank off, and 
" ’ wi ; _— fore-pressure tolerance and rellabil- 
measurement and control asking without obligation i tee lens Gintens ie. ant 
are easy to maintain. Product bulletin 

= available upon request 
S45b *National Research Corp 














Pumps, Direct Flow Simplicity of 


e Aldrich Direct Flow desicn with 
fluid-end sectionalization. offers sub 
stantial economies in operation and 
maintenance. Request condensed cata 

| log and Data Sheet 100 
314 


*Aldrich Pump Co 
ENGINEERING LABORATORIES INCORPORATED oe 
STOUGHTON 13, MASSACHUSETTS * From advertisement, this issue 
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McGRAW-HILL 


MAILING LISTS 
WILL HELP YOU 





Merchandise your 
advertising 
Conduct Surveys 
Get leads for your salesmen 
Get inquiries about 
your product or service 
Pin-point geographical 
or functional groups 
@ Sell Direct 
®@ Build up weak territories 
© Aid Dealer Relations 


Direct Mail is a necessary supple- 
ment to a well rounded Business 
Paper Advertising program, 

600,00 actual names of the top 
buying influences in all the fields 
covered by the McGraw-Hill publi- 
cations make up our 150 mailing 
lists, These lists ore built and main- 
tained primarily for our own use, 
but they ore available to you for 
Direct Mail purposes. Pick oul a 
list of YOUR prospect from our 
industrial Direct Mail Catalogue. 
More and more, progressive compa- 
nies are using Industrial Direct Mail 
regulorly as an advertising medium, 
They effectively allocate a portion 
of their concentrate on the best 
business publication. 

For complete, detailed information 
ebout our service, fill in the coupon 
or write for your copy of our free 
Business and Industrial Direct Mail 
catalogue. 





WE 
Mc GRAW-HILL 


OIRECT MAIL LIST SEAVICE 








Direct Mail Division, 

McGraw-Hill Publishing Co., Inc. 

330 West 42nd St., NW. Y. 36, M. Y. 
Please forward my free copy of the 
McGrow-Hill “Industrial Direct Mall 
Catalogue.” 
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CHEMICAL ENGINEERING 


LITERATURE ... 





Suction Hiydrauli- 
highly efficient and 
durable. In sizes to deliver from 10 
to 14,000 gpm for circulating, air 
conditioning other plant services 
Details in Bulletin 955-Q 

410b *Buffalo Pumps. 


Double 
balanced, 


Pumps, 
cally 





Purpose Designed 
range of clean liquid 
these Roper Series 3600 
recognized for highly de- 
low matinte- 
Request Cata- 


Pumps, General 
for a broad 
applications, 
Pumps are 
pendable performance, 
nance characteristics. 
log. 


445 *Geo. D. Roper Corp. 





Pumps, High Vacuum.. .."Stokes Mi- 
crovac Pumps for High Vacuum” tells 
the full story on Microvac design fea- 
tures—lists all models—demonstrates 
applications—explains how to calecu- 
late performance, Catalog No. 700. 
7%b *F. J, Stokes Corp. 





Mechanical, feature 
Ballast 


efficiency 


Pumps, 
Gas 
high 
100% 
vapors. 
oil changes 
345a 


....Pumps 

maintain original 
even when pumping 
water, or other condensable 
Costly oll purifiers, frequent 
unnecessary. Bulletin. 
*National Research Corp. 





Pumps, Paper Stock.. .For handling 
high consistency liquids-——save money 
and trouble with non-clogging paper 
stock pumps. Available in alloys or 
rubber-lined for corrosive and abra 
sive liquids, Bulietin No. 953 
410d *Buffalo Pumps. 





Positive 
with 
rotary 


Displacement 

the spring-loaded, 

seal, they are recom- 
mended for non-abrasiv« products 
having corrosive properties. Request 
complete product details. 

300 *Waukesha Foundry Co 


Pamps, 
signed 
Crane 





Peerless type DL & 
process pumps feature 
durability, serviceabil 
interchangeabllity, reliability and 

For complete details, see 
1608. 


Pumps, Process. 
DM chemical 
accessibility 
ity 
availability 
Bulletin B 


165 *Peerless Pump Div 





Pumps, Sanitary. New XB-SAN series 
of Sani-Flex Sanitary pum) units for 
handling food products, pharmaceu 
ticals, corrosive solutions & abrasive 
slurries, announced by Vanton Pump 
Request literature 


245 *Cooper Alloy Corp 





Pumps, Sump Three advantages are 
featured in the ‘Buffalo’ sump pump; 
easy installation; always 
(since there | no suction 
simplified maintenance. For 
request Bulletin No, 963-F 
410¢ *Buffalo Pumps 


details 





Pumps, Turbine Describes the water 
& oil lubricated Layne vertical tur- 
bine pumps, their application, & pump 
drive heads designed for water wells 
serving industry, municipality & agri 
culture, Bulletin WO-53. 


477A Layne & Bowler 





Services, Processes, Misc. 





Air Recovery & Purification 
offers bulletin deseribing alr 
nation, air very very method, 
installation, capacity and alr recovery 
service, Also includes specifications for 
equipinent 
4778 


Company 
contam) 


reco reco 


Norkem Yakima 





& Engineering, Ammonia Plants 
Specialized know-how embraces 
phases of process and equipment 
fabrication and erection. For 
information the company 
Bulletin 0-54-1 
*Foster Wheeler. 


Design 


all 
design 
complete 
makes available 
129 





Doors, Quick Opening Struthers 
Nellis quick opening doors furnish the 
means for complete automation ° 
the resulta of advanced engineering 
achievements For complete details, 

Bulletin SW-553 

*Struthers Wells Corp 


59 





ertisement. this is 


QV-6-1 Laboratory 
Model has V2 HP uni- 
versal motor with 5 gal 
stainless steel jacketed 
hopper or pressure head 
for direct feed 


VT-11 Production Model 
has 15 or 20 HP motor 
with 20 gal. stainless 
stee! jacketed hopper 


Picking the proper colloid mill—for the 
best possible results in grinding, emulsi- 
fying and homogenizing—isn't always easy. 
For most colloid mills are “look-alikes” — 
on the outside. 

But if you stripped a G-W Eppenbach 
Colloid Mill down, you'd see fundamental 
differences—like the calibrated micrometer 
adjustment that assures accurate clear- 
ances between and stator (which 
can be reproduced exactly at any time) 


rotor 


... the by-pass assembly that recirculates 
material until ready for discharge... the 
tangential discharge outlet that allows 
material to flow out rapidly at a natural 
angle, for maximum production... the 
safety stop studs for protection of the 
rotor-stator at small gap settings... the 
component design of rotor-stator.. 
many other quality features 

In addition, any laboratory, pilot plant, 


or production 


-and 


model with the standard, 


open, gravity fed hopper can easily be 
transferred unit suitable for con- 
tinuous flow operations by interchanging 
the hopper with the pressure head as- 


sembly shown below. 


into a 


All these features make the easy-to-use, 
easy-to-clean, easy-to-install Eppenbach 
Colloid Mill an exceptional long-term in- 
vestment 


ciency, Write for our new catalog 


in service, economy and effi 


GitForo-Wooo Co. 


' 

| Eppenbach Division, Depi 6-10 

| 420 Lexington Ave., New York 1, .«. ¥. 

| Yes, please, new Eppenbach 
| 

| 

i 

' 

‘ 


send me your 


Catalog 


Name and Title 


L 





LITERATURE... 





Face Shields...... Cesco 770 Face Shield 
comes in 3 window lengths—4”, 6” and 
8”. Also offer snap-fast face shield 
with de‘lector crown, helmet-type face 
shield, spark shield, etc. Detailg in 
comprehensive catalog. 
478A Chicago Eye Shield Co 





Fire Protection 28 p. covers various 
methods of fire detection, fire pre 
vention, fire control and fire ex 
tinguishment associated with the field 
of “Special Hazard” fire protection 
Fully illustrated Catalog 7% 
478B “Automatic” Sprinkler Cerp. 





Fletation More large plants are in 
stalling ‘“Sub-A’s’’ for entire flota 
tion job, because they give maximum 
recovery at a low cost per ton 
Dependable, simplified continuous op 
erating. Bulletin No. F10-B8 
388¢g *Denver Equipment C< 





ing & Stair Treads......Blaw-Knox 
electroforged steel grating makes 
every step a safe step indoors or 
outdoors. Makes available new gsef 
erence & quotations. For more in- 
formation request Bulletin 2486. 

454 *Blaw-Knox Co 





Laboratory Equipment......Batch and 
continuous test models of crushers 
screens, ball mills, pulverizers, rod 
mills, classifiers, agitators and mix 
ers, pulp distributors, feeders, etc. 
Data in Bulletin LG3-B10 
388i *Denver Equipment Co 








Laboratory Equipment & Furniture... 
Line of sectional units designed for 
interchangeability & flexibility assures 
a synchronized installation which will 
produce peak efficiency. 180 p. Cata 
log 4B & Supplement 55-A. 

483 *Metalab Equipment Corp 








Laboratory Equipment & Furniture. 
Company makes available a catalog 
describing its line of top-quality ta 
bles, cases, cabinets, fume hoods & 
radio chemical lab equipment. For 
details, request Catalog. 

TL467 *Puralab Equipment Cory 





Lubriecators......New 2 color 2 p. service 


. a 
. 
4 . instruction sheet gives detailed service 
is Sca e Cc ec C art 4 owed Ss instructions & operating information 
U on high capacity spring discharge pis 
ton pump lubricators. Designated as 


Type D Lubricators. 
4780 Bijur Lubricating Corp 


how to get Better Cost Control” sessment 








fers new case history brochure on the 
use of a Rectigraph photocopying 


. 
Bg machine Describes how it speeds 
7 paperwork, eliminates errors, & cuts 
Md costs on reports of all kinds, etc 
478D Haloid Co 


¥ 4 

hha Ll: from TO LEDO= Plant Sites......Data on raw materials 
> ««< transportation, power and fuel, mar 
kets, labor, facilities, sites, community 
send for yours today! rervices. laws and” regulations, otc 
y y Also includes physical map. “Indus 

a trial Location Services.” 
R473 *N. Y. State Dept. of Com 








Plates, Abrasive......Non-skid abrasive 

Your scales are a vita i i ali aluminum tread plate provides sure 

e e ' t | element in effective cost and quality Sisiae even witle aovices with an 

control. Errors in weighing go all the way through grease or water. It is durable and 

: ; a ' corrosion-resistant. Request booklet 
accounting and affect cost... profit... or loss! You need for complete details 


to look at a// your weighing today . . . not as isolated 478E Aluminum Co, of America. 
scales, but as a weighing system. Reproduction Materials Kodagraph 


: ’ . . . : : reproduction materials for new tech- 
Toledo's new Scale Check Chart will show you quickly ieuee a ae vor... ao 


and accurately how well your scales are serving you, and standards of quality—-in drawing and 
document reproduction. Request new 


provide the information you need for truly effective booklet on Kodagraph materials. 
101 *Wastman Kodak Co 





cost control. 


This new Check Chart is yours for the asking in a handy Solvent Kecovery......Valuable 32 p. il- 

: . : “ lustrated catalog describes “Columbla 

kit that contains all you need for an easy, informative Activated Carbon System of Solvent 

; ; : : : : Recovery, including equipment, appli- 

appraisal of weighing in your plant. Send for it today. cation, typical solvents & operation 
Address Toledo Scale Company, 1403 Telegraph Rd., cost. Catalog F-4410D 


. ar Carbide Carbon Che 
Toledo 1, Ohio. 47 arbide & arbon em 





On Your Scales... 
Material Becomes 





Windstorm Damage Prevertion ..New 
40 p. technical publication describes 
how to prevent windstorm damage & 
help to save lives & property. A timely 


source of information on tornadoes 
hurricanes, & other severe storms. 
® 478G Nat'l. Bd. of Fire Underwriters 
HEADQUARTERS FOR SCALES <4 - TE ae 
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It youre not 
In the book you re 


a man without 


a country 


a state 
a county 
a town 
a party 
a street 
a school 
a vote 





Look at all the things you can lose, if you’re not 
a registered voter. 


If you’re not in the book, you lock yourself out 
of the elections. The polls are closed to you. You 
can’t vote on streets, or schools, councilman or 
mayor (not to mention congressman, senator or 
president). You don’t even have the right to 
complain about your government and the way 
things are run! 


But more than that, you cut yourself apart 
from your neighbor next door, your friends at 


the shop, your fellow members in union or club. 

You lose the right to look that boy of yours 
in the eye when he wants to know if you’re do- 
ing your part. 

And you lose the self-respect that comes from 
knowing you can walk into the polls on Election 
Day—the one place in the world where all free 
men are really equal. Isn’t it too much to risk for 
the little time that registering takes? 

Get your name in the book 
—and do it now! 


Is your name in the book? 


CuemicaL Encingertnc—October 1956 








ee MILLS 


every application... 


CONICAL MILLS 


DISC-KOLL MILLS 


TUBE MILLS 


TRICONE MILLS 





CYLINDRICAL MILLS 


ROD MILLS BATCH MILLS 


Write for Bulletin AH-474-11 


EARDINGE 


COMPANY, INCORPORATED 


YORE, PENNSYLVANIA . 240 Arch St. * Main Office and Works 
New York + Toronto + Chicago + Hibbing +« Houston + Salt Lake City + San Francisco 


480 
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THIS MONTH’S 


Index to 





Month after month you'll 
find industry’s most progres- 
firms 


sive among our ad 


| pages. Use this index to keep 


in touch with what they’re 


| offering that'll help you in 


your job, 


ACF Valves, W-K-M Mfg. Co., 
Inc. 
Adams Co., 
Air Preheater Corp 
Alco Products, Inc. 
Aldrich Pump Corp 
Allegheny Ludlum Steel Corp. ‘ 
Allen-Bradley Co. 
Allied Chemical & Dye Corp. 
General Chemical Div 
Nat. Aniline Div... 
Nitrogen Div. 
Semet Solvay Div... 
Solvay Process Div 
Allis-Chalmers Mfg. Co. 
General Machinery Div..58, 93 
285, 357, 442A-B 
Rime Ud... SIO ss oikck ces Fk 338 
Alloy Steel Products Co...... 337 
Alsop Engrg. Corp 
Aluminum Co. of America 
Process Div. 
Alvey Conveyor & Mfg. Co.. 
Amercoat Corp. 
American Agile Corp........ + 
American Blower Corp....... 
American Brass Co., The.... 3¢ 
American Chain & Cable 
Helicoid Gage Div......... 
American Cyanamid Co 
American Hard Rubber Co. 
384, 
American Metal Hose Div.... $ 
American Optical Co........! 
American Pulveriver Co 


| American Welded Tank & 


Mchy Co. 


| Ampco Metal, Inc........é 
| Appleton Electric Co 
| Armco Steel Corp..........> 


Armstrong Mach. Wks....... : 


| Askania Regular Co 


Atlantic Metal Hose Co...... 


| Atlas Mineral Prods, Inc..... i 
| Atlas Powder Co., 


Darco Div.. 
Autoclave Engineers 


Babcock & Wilcox........... { 
ge 8 er 
Baker & Co 

Barco Mfg. Co 

Barnes Co., W. F. & John.... 
Bartlett-Snow Co., C. O....... 
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* Trona is the trade mark « 


American Potash and Chemical Corporation 
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Advertising Sales Representatives 


Atlanta 3.... .. Robert H. Powell 
801 Rhodes-Haverty Bids. Walnut 5778-2823 
Boston 16... 
350 Park Square Bidg., ” Hubbard 2- 7160 
Chicago 11 .....D. Gridley, J. M. Rodger, Jr. 
520 N. Michigan Ave., Mohawk 4-5800 
Cleveland 15. ...k. J. Biel 
1510 Hanna Bidg., Superior 1-700 ie stand 
Gordon Jones, Jr. ; . ee on oe oe 
Adolphus Tower Bidg., Prospect 7-5064 
L. J. Biel 
856 Penobscot Bidg., Woodward 2-1793 
London EC4 Herbert Lagler 
95 Farrington 5St., | 
Los Angeles 17... Peter Carberry | 
1125 W. Sixth St., ' Madison 6-9351 
New York 36..... R. G. Frederick, J. E. Touhig 
330 West 42 $:., LOngacre 4-3000 


Philadelphia 3. .. +... M. Schellenger | 

Architects Bidg., Rittenhouse 6-0670 D rad i= ian S 

Pittsburgh 22 .G. S$. Ryan 
919 Oliver Bidg., ATlantic 1-4707_ 

San Froncisco 4 W. C. Woolston 1 HIGHEST PRODUCTION AT LOWEST COST 2 EASY FINGER TIP CONTROL 3 METAL TO METAL SEALS 
69 Post St., Douglas 2-4600 

St. Louis 6... . J. M. Rodger, Jr. 4 COMPLETE CHOICE OF MATERIALS 5 RUGGED RUNNING GEA 6 MODERN SMOOTH DRIVES 
3615 Olive St, Lucas 4867 











7 ANTI-FRICTION BEARINGS 8 DESIGNED TO DO THE JOB 9 UNCOMPROMISED PRECISION 


Bechtel Corp. once sengaa STEEL CORPORATION 


Bell & Gossett Co : : ™ Sip 
Bendix Computer Div., Bendix con Sau Ukes. 
Aviation Corp. 
Bethlehem Steel Co 5005 Boyle Avenue 15 Park Row 
Bird Machine Co | Los Angeles 58 New York 45 — PILOT TESTING 
Black, Sivalls & Bryson, Inc. [ Snenennemestenemenies mane 
Climax-Controls Div... .: 


Blaw-Knox Co. Ingersoll-Rand 


Buflovak Div. 292 


Equipment Div. .......308, 454 
Bridgeport Brass Co 155 | 
Brookfield Engrg. Labs....... 476 
Brown Co. 370 


Brunner Mfg. Co 271 
Buell Engineering Co 346 assure trouble-free 


Buffalo Forge Co . = ' 
3uffalo Pumps Inc. ......... 410 vacuum production 














; , T he simplicity and rugged three-piece 
Cambridge Wire Cloth Co..... 378 construction of I-R steam-jet ejectors 
Carbide & Carbon Chemical assure efficient, low cost operation year 
Co., Div. of Union Carbide & after year—free from internal leakage 
Carbon Corp. 143 mis-alignment problems or mainte 
Carborundum Co. 415 
Carolina Power & Light Co... 421 
Carpenter Steel Co.......... 419 I-R ejectors are the simple and eco 
Ceilcote Co., T 456 nomical means of producing vacuum 
Cormmnse Cor. 2.055 cosiken ET to remove air, gas and vapors from 
Century Elec. Co.....<.ccr-- O18 condensers and vacuum chambers 
Chapman Valve Co. ......... 352 Contact your nearest Ingersoll-Rand 
Chase Brass & Copper Co..... 351 branch office for information on your 
Chemical Construction Corp.. 26-27 | next evacuation problem. or write for 
Chemical & Industrial Corp...70A Bulletin 9013-A 
Chemical & Power Prods., Inc. 


nance. 





Chemstrand Corp 


Chicago Bridge & [ron Co.. i ‘i 5 Ingersoll-Rand 


Chicago Pneumatic Tool Co..28-29 
Chiksan Co 11 Broadway, New York 4, N. Y. 


Clarage Fan Co j PUMPS © (COMPRESSORS * TURBO-BLOWERS © VACUUM EQUIPMENT DISCHARGE 
‘ . oc 9e4r Jiao 

Clark Bros. Co 4- AIR & ELECTRIC TOOLS © GAS & DIESEL ENGINES F 
Colorado Fuel & Iron Corp.. .50-51 
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Combustion Engineering Inc. 
Raymond Pulverizer Div.... 
| Commercial Filters Corp..... 
| Commercial Solvents Corp.... 
Cone-Drive Gears 
Continental Can Co.......... 
Cooper Alloy Corp 
Cooper-Bessemer 
Coppus Engineering Co...... 
Corning Glass Works........ 347 
Cowles Chemical Co. 
Crane Co. 
Crane Packing Co........... 369 
| Crouse Hinds Co 
Crucible Steel Co. of America 
Stainless Steel Div 
Cuno Engineering Corp. 
Poro-Klean Div. 
Curtiss-Wright Corp 


+» for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
for in modern industry. Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
to 10,000 psi and equally efficient in lower range. Note 
> stem guide fused to body by new 
“Conoweld” process, eliminating 
faults of conventional two-piece 
valves. Stem 416 stainless steel. Stem 
threads fine pitch for strength and 
micrometer regulation. Body electro- 
zinc plated. Sizes 4%" to 1", globe and 
angle patterns. 


Ask for new Needle Valve Catalog 


MARSH INSTRUMENT CO. Soles Affiliote of Jas. P. Marsh Corp. Opt. 24. Stovle. tI, 
Marsh instrument & Vaive Co. (Canada) Ltd., 8407 103rd Street, Eamonte.., awerta, Canada 


Darling Valve & Mfg. Co..... 436 

Davenport Mach. & Foundry 
Ses ees ok e ook as Meee 

Day Co., The 

Day Co., J. H..... 

Dean Brothers Pumps, Inc... 

Dean Products, Inc., Thermo- 
Panel Coil Div 

DeLaval Steam Turbine Co... 339 

DeLaval Separator Co 87 

Denver Equipment Co........ 888 

SE Ose he Sh ve eee 825 

| Dorr Oliver, Inc 
| Dow Corning Corp 

Dowell, Inc. 

DuPont Co., EB. 1.....+++ 00% 471 
Electrochemical Dept.. .382, 383 
Plastics Div. Polychemicals 

Dept. 

Duralab Equipment Co 

8 8 err ae 

Durametallic Corp. 

Duriron Co. 





ro VERSATILE LABORATORY 


Since your laboratory is a 
‘teting- Ground” anda 
source of improved proc- 
esses and products . . . it 


deserves the finest equi: Eagle-Picher Sales Co........ 


ment. Our planning service 
is available without any 
cost or obligation. 

Specify METALAB and you 
ore assured of having 
equipment that is com- 


engineered interchange- 
construction. 


able type 


(] We are interested in your free planning service. 


) Please send us your Supplement 55-A 


Nome... 
Organization 
Addrews 


a 


() Please send us your 180-page Catalog 48 


Tithe 


Lone State 


Eastern Industries .......... 


Eastman Kodak Co.. 
Industrial Photographic 
Div. 
Eaton-Dikeman Co. 
Eclipse Fuel Engrg. Co 
Eimco Corp., The 
ER soo. op e's ay ae 159, 


Enjay Co., Inc 


Bries Mfe@. Co.......2.0- 
Metel Baare: Co... .ccecccces 
Escambia Bay Chemical Corp. 
Esso Standard Oil Co 


Falls Industries Inc. 

Fenwal, Inc. 

Filtration Engineers, Inc 
Firestone Plastics Co 

Fisher Governor Co. 

Flexitallic Gasket Co 

Foster Engineering Co 

Foster Wheeler Corp..... 
SE Pee are 46-47 
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Frederick Iron & Steel Co.... 
French Oil Mill Mchy. Co..... 
Frick Co., 

Fuller Co., The 


Gardner-Denver Co. ......... 
Garlock Packing Co 
Rewee GOP: bors ones 009-0 
General Electric Co 


Gifford-Wood Co. ........... 


oS > es 2nd Cover | 


Glitsch & Sons, Fritz W 

Glycerine Prod. .........0.- 

Golden Anderson Valve Spec. 
Co. 

Goodrich Co., B. F., Geon Div. 

Goodrich Industrial Products 
ee os cc os doy ada Ke 

Goulds Pumps Inc. .......... 

Grinnell Co., Inc 

Gultan Industries 


Harbison-Walker 

Refractories .......... 234-235 
e's ae ek new diet 480 
Harshaw Chemical Co., The.. 298 
Hastings-Raydist, Inc. ...... 
Haveg Industries, Inc 
Hercules Powder Co......... 32 
oer : 
Hills-McCanna Co. .......... { 
I aha la pie alten ae Bon a 


Hooker Electrochemical Co... 326 | 


Illinois Testing Labs, Inc..... 457 


Independent Engineering Co.. 486 


Ingersoll-Rand Co........ 223, 481 
Institute of Scientific Studies 467 
International Engrg. Co...... 
International Nickel Co 
International Salt Co........ 


SORTOY BACe COs 6 hhc cc oadns 
oO es 
Jerguson Gage & Valve Co.... 451 
Johns Manville Corp. 


ey ee 296 
Jordan Corp., O P W 
PO ieee kb ce henkie vans ee 


Kaiser Aluminum & Chemical 
OS a ee Pare eee 
Kellogg Co., M. W. Fabricated 
ESS BINRe wo bids 6 ote 287 
Kellogg Co., M. W., Kel-F Div 412 
Kemp Co., C. 
en ee eee ee 
Kidde & Co., Inc., Walter.... 36 
Kinney Mfg. Div. of New York 
Air Brake Co 
Kirk & Blum Mfg. Co., The.. 
Klinger Limited, Richard.... 
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ARE YOU RESPONSIBLE FOR 
MEASUREMENT OF FLUID FLOW? 


FLOW TUBES 


are impact-type head meters 
or differential producers. 


They are designed to give you 
guaranteed high accuracy with 
lowest head loss. 


LOW FIRST COST — Gentile Flow Tubes are economical to purchase. 


*Gen.Ti-ly 


LOW OPERATING COST— Gentile Flow Tubes require minimum main- 
tenance. Where purging or back-flushing is a 
normal routine, the Gentile Flow Tube can be 
arranged for constant or intermittent purging 
without removing from the line. 


LOW INSTALLATION COST — Gentile Flow Tubes can be installed with 
no straight run upstream or downstream, except 
where near valves or regulators. 


Actual installation of a 
16” Flow Tube for RE- 
VERSE FLOW. Note fit- 
tings (elbow and tee) 
are bolted directly to 
flanges of Flow Tube 


Gentile Flow Tubes can be furnished with or without suitable 
secondary indicating, recording, or totalizing instruments. 


GENTILE Flow tubes are manufactured exclusively by Foster Engineering Company 


Write for further information or specific recommendations, 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE, UNION, N. J. 


AUTOMATIC VALVES + CONTROL VALVES + SAFETY VALVES * FLOW TUBES 
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ADVERTISERS . .. 


Koppers Co., Industrial Gas 
Cleaning 

Koven & Bros., Inc., ga 

Kutztown Fdry & Mach. Co.. 


JUST SET THE DIAL... 


FOR A REPRESENTATIVE 
SAMPLE OF A SAMPLE 


AMERICAN 
SAMPLE 
CRUSHER 


WITH NEW 
ADJUSTABLE 
SAMPLING HOPPER 


Does the job so quickly, effi- 
ciently, there's no loss of moisture 
content in sample. 

PAST Up to | toh (Model 
15 x 9); “A tph 
for Model 9x9 
(shown).* 

EFFICIENT Once-through and 
the job's done! 

LOW COST Practically no wear 
to on American 
Sample Crusher. 


. : LVERIZER COMPANY 


PU 
ee eed 


Y 1219 MACKLIND AVE. « 


ora Pt) 


Any Amount— from 
0 to 20%—in One 
Operation! 


for capacities up to 6 tph, 
American recommends the 
"13" series. Literature on 
request. 


Cy’ 





SET NEW STANDARDS OF ACCURACY, STABILITY, RESPONSE 


MODEL iv-1! 


@ Easy To Read Scales 

@ Unusually Long Life 

@ Matched Gauge Tubes 

@ No Outgassing Or System 
Contamination 


NEW MODEL LV-1. Measures 0-100 mi- 


cron Hg. Single meter; large 4” scale indi- 
cates vacuum directly without adjustments. 
Internal voltage regulator takes care of fluc- 
tuations in line voltage. Ideal for Industrial 
Installations. Also available in 0-1000 micron 


MODEL GV-3 VACUUM GAUGE and 0 1-20 mm Hg. ranges. 


(Shown at right with optional 5-posi- 


tion switching attachment) Range 
from 0-1000 microns Hg. Manual cur- 
rent set and additional milliampere 
scale allow adjustment for use in 
presence of gases other than air, for 
leak detection, and for specialized 
laboratory use. 


Evaluation by Users 


PROVES SUPERIORITY 


of Hastings Gauges 
WRITE; 


HASTINGS-RAYDIST incorrorateo 


HAMPTON 6. VIRGINIA 
PHONE 3-653) 


ST. LOUIS 10, MO. 


LaBour Co., Inc., The.... 
Lapp Insulator Co., 
Chem, Porcelain Div..... 
Lawrence Pumps, Inc 
Layne & Bowlar, Inc 
Lee Metal Products Co....... 
Leeds & Northrup Co 
Limi Torque Corp., Philadel- 
phia 
RE TEE AIO. 5 6 oa 00s 0 0 9 0-0 13, 34 
SENOS ov 6 bac ote. e ewe 284 
EATEIOTORE TAPOR. occ cccceces 465 
Louisville Dryer Div. of Gen- 
eral Am. Transportation 
Corp. 
Lovejoy Flexible Coupling. . 
Lukens Steel Co., Clad 
Steels 


Luria Engineering Co 
Luzerne Rubber Co...... 


Manhattan Rubber Div..... 64 
Manning, Maxwell & Moore, 

DT re wy cia cia so x ain’ 9 80, 302 
Marley Co., The 
Marsh Instrument Co., 

James P. 
Master Electric Co., The 

3rd Cover 
McGraw-Hill Book Co 


McGraw-Hill Publishing Co. 


McQuay, Ine 

Merrick Scale Mfg. Co....... 

Metal Carbides Corp 

Metal Textile Corp 

Metal & Thermit Corp 

Metalab Equip Co........... 

Michigan Wheel Co 

Midwest Piping Co.......... ‘ 

Minneapolis Honeywell Regu- 
lator Co., Industrial Div.... 

Mixing Equipment Co 

Monarch Mfg. Wks.......... 

Monsanto Chemical Co....... 

Morehouse-Cowles Inc. 

Morton Salt Co. 

Murray Mfg. Co., 


Nash Engineering Co 

National Airoil Burner Co.... 

National Carbon Co 

National Drying Mach. Co... 

National Engineering Co..... 

National Filter Media Co.... 

National Lead Co 

N R C Equip. ae. 

Neptune Meter Co.. 

Neville Chemical Co........ 

Newport News Shipbuilding 
and Dry Dock Co.. pa ee 
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N. Y. State Dept of Commerce 473 

Niagara Filters Div., Amer. 
Mach. & Metals, Inc 

Nicholson & Co., W. H..... 

Norton Co....... a eee 


O P W, Jordan Corp.. 
Oronite Chemical Co 
Owens Corning Fiberglas 


375 
105 
464 


Pamemere COtO. cs veciue ss 
Patterson-Kelley Co., Inc..... 
Peet GOTO, obo bic ct ccve es 
Peerless Pump Div. 

Food Mchy. & Chem. Corp.. 
Pennsylvania Flexible Metalic 

IO... sks wh cabeaee> 320 
A ae 92 
Premier Co, 6s. cccccs Back Cover 
Pfizer & Co., Charles......... 121 
Phelps Dodge Corp 
Philadelphia Gear Wks. Inc. 

98, 

Philadelphia Pump & Mchy. 

An o> eee 
Pittsburgh Corning Corp.... 
Pittsburgh Lectrodryer Corp. : 
Pneumatic Scale Corp........ 
Powell Valves, Wm. Powell Co. 22 
Pressed Steel Tank Co....... f 
Pritchard & Co., J. F.....376, § 
Proctor & Schwartz, Inc.. : 


165 


Quaker Oats Co..... 


taybestos-Manhattan, Inc. 

taybestos-Manhattan, Inc. 
Plastic Div. ... 

Read Standard Corp. 
Chemical Div. ..... 
Blower-Stoker Div. 100 

Rem-Cru Titanium Inc....... 68 

Republic Steel Corp........ .56-57 

Revere Copper & Brass, Inc... 267 

Reynolds Metals 

Richardson Scale Co 

iets Be, COs. vivieds cee 

Rockwell Mfg. Co.......... 

Rockwell-Nordstrom Valve 
Div. af Rockwell Mfg. Co..: 

Rodney Hunt Mach Co..... 

Roots-Connersville Blower 
Vo PrP Peet See ee 

Roper Corp. Geo. D 

Ross & Son Co., Charles... . 

Ross Heat Exchanger Div. of 
American Standard ....... 

Ryerson & Sons, Inc., J. T... 


120 


407 


Saran Lined Pipe Co... 

Pe Sie 1s bewe ee rs ae 
Schutz-O’Neill Co........... 
ND PEEP eC oe RL Te 


BRP OINE COPD. i060 6.0:0 0 cree 
Shell Chemical Corp... 
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SPRAYING SYSTEMS CO. 


for 
lower 
cost 


SPRAY 
NOZZLES 


| 
| 
| 


and 
better 
performance 


Modern design. Precision 


machining. All materials. Thousands of 


nozzle types and sizes 


to choose from. Years of proved 
experience at your service, 


| 
| 
j 
| 
| 
| Standard industrial spray 
| 


write for this great 


new catalog today 


Ask for our new 48 page Catalog 


No 


comprehensive 


You 


Q) “ott gage « 
+2 


327: 


NOW AVAILABLE... 


COMPLETE RANGE OF 


STAINLESS STEEL PLATE & FRAME 


SHEET FILTERS 
4” — 8” — 12” — 16” 


Ideal for products ranging from ultra fine 
yrogen solutions to coarse prefiltered 
Patk chemicals. 


Send for Catalog illustrating the complete line 
of corrosion resistant filtration equipment, 


ERTEL ENCINEERINC 


KINGSTON®, NEW YORK 
Branch Office & Showroom Located in New York City 


oye wepersemrer vit COMPLETE LINE OF 
CHM Liquid Handling Equipment 


24... the most 
spray nozzle 
catalog ever produced, 


is for the asking 


SPRAYING SYSTEMS CO. 


Randolph Street ©¢ Bellwood, Illinois 


ERTEL ASBESTOS 
FILTER SHEETS 











If Your Filter Medium Is Blinding Or Clogging 
The Use Of E & D Filter Paper As A Cover 
May Be Indicated! 





Many commercial filtration processes are troubled with 
slurry that contains slimy fines, gelatinous or minute 
particles. In a large number of such cases the use of 
E&D filter paper as a “cover” over the filter medium 
will provide finer filtration while protecting the 
medium. The cost of the paper is sufficiently low to 
warrant peeling it off and discarding after use leaving 
the medium underneath relatively clean. Savings in 
production time can be substantial. 


Write for our FILTRATION ANALYSIS REPORT. 
We will recommend the proper grade for your use 
and send free samples for testing. 


THE EATON-DIKEMAN CO. 
FILTERTOWN 


MT. HOLLY SPRINGS, PENNA. 








—— FILTER PAPER j 
poper for science and industry. 


with INDEPENDENT 
Gas Supply TRAILERS 


TRANSPORTING — Argon — Carbon Di- 


oxide — Helium—Nitrogen— Oxygen — 
Boron Trifluroide — Hydrogen — Ethyl- 
ene. Trailer capacities from 187,000 cu. in. 
to 750,000 cu. in. water capacity. Trailer 
tubes ICC3A-2400 Specifications with 2400 
PSIG Working Pressure. 


INDEPENDENT ENGINEERING Co., INC. 


The only company in America exclusively 
devoted to the manufacture of filter | 
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Ee SEE AO, kes cede oe as 277 
Shippers Car Line Corp...... 163 


| Shriver Co., T. S 
| Sinclair Chemicals, Inc...... 
| S. Morgan Smith Co.......... 470 


Smith Co., A. O. Glascote Div. 


Socony Mobile Oil Co 

Solar Aircraft Co............ 

Sparkler Mfg. Co 

Speedline Stainless Steel Fit- 
ings Div. of Horace T. Potts 

140-141 
Spray Engineering Co....... 438 
Spraying Systems 


| Sprout, Waldron & Co., Inc... 


Standard Conveyor Co 


| Standard Steel Corp 


Stokes Machine Co., F. J..... 72 


| Stone & Webster Engrg. Corp. 303 


Strahman Valves, Inc 


| Struthers Wells Co........... 
Sturtevant Mill Co 
| Surface Combustion Corp. 


Heat Treat Div 


| Swenson Evaporator Co.....44-45 


Taber Pump Co 
Tank Car Div. of General 
Amer. Transp. Corp 
Taylor Instrument Co....... 40-41 
Texas Gulf Sulphur Co 
Thermo Electric Co 


| Toledo Scale Co 


Tolhurst Centrifugals Div., 
Amer. Mach. & Metals Inc.. 372 


| Trailmobile, Inc. ........... 48-49 
| Tranter Mfg. Co............. 835 
Traylor Engineering & Mfg. 


| Uehling Instrument Co 


United Elec. Controls Co..... 896 


| U.S. Electrical Motors, Inc.... 321 
Oo ho te eee 893 


U. S. Gauge Div. of Am. 

Mach. & Metals, Inc 
U. 8S. Industrial Chemical 

Corp 243, 355-356 
oe eS a 70 
U. 8. Steel Co., Products Div. 78 
U. S. Stoneware Co., The.102, 231 
Union Asbestos & Rubber Co. 280 


Vapor Heating Corp 

Viking Pump Co 

Victor Chemical Works..... 85-38 
Virginia Gear & Machine Co. 288 
Vitro Corp. of America 


Vogt Machine Co., Henry.... 


Wagner Electric Corp 
Walworth Co., The 


| Washington Steel Corp 
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Waukesha Foundry Co....... 
Wedgeplug Valve Co 
Weinman Pump Mfg. Co 
Welding Fittings Corp....... 
West End Chemical Corp..... 
Westinghouse Electric Corp. .24-25 
Stutevant Div. 
W-S. Fittings Div. 
H. K. Porter Co., Inc 
Weston Elec. Instrument Corp. 354 
Wheelabrator Corp. . 
Whitlock Mfg. Co 
Wickwire Spencer Steel Div. of 
Colorado Fuel & Iron Corp. 


Wiegand Co., Edwin L 
Wilfley & Sons, A. R 
William & Co., Inc., ¢ 
Williams Patent Crusher & 
Pulverizer Co. .. 
Wolverine Tube Div. o 


Calumet & Hecla, Inc.. .444A-B 


Yarnall Waring Co 
Young Radiator Co. 


PROFESSIONAL SERVICES .... 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 


EMPLOYMENT 


OPPORTUNITIES 423-426 


EQUIPMENT 
(Used or wurpeee New) , 
For Sale . ; 426-433 


WANTED 
Equipment 
Miscellaneous 


ADVERTISERS INDEX 


Air Products Inc 
American Air Compressor Corp.. 
Armour Research Foundation 
Ill. Institution of Technology. . 
Barcan Co., 
Brill Equipment Co ’ 
Brunswick-Balke-Collender Co., The. . 
Carson, John F 
Chemical & Process Machine ary C wee 
Chemical Service Corp 
Chemstrand Corp. 
Consolidated Products Co., Inc 
Consumers Couperative Association. . 
Cyprus Mines Corp 
Darien Corp. 
Drake Personnel, Inc 
duPont deNemours & Co., 
Equipment Clearing House Inc 
Esso Research & Engineering Co..... 
First Machinery Corp 
Foster Co., L. B 
Gelb & Sons Inc., 
Heat & l’ower Co., 
Lawlor Co. 
Lilly & Co., 
Loeb E quipme nt BUSY GOs cccccrcs 
Loeb & Son I 
Machinery Center Inc. 
Machinery & Equipment Corp., The. 
McKee & Co., Arthur G 
Meyer & Sons Inc., Wm. M...... 
Monarch Personnel 
National Carbon Co., Div. 
Carbide & Carbon Co 
Perry Equipment Co 
Phillips Petroleum Co 
Ross Heat Exchanger Division 
American Standard 
Standard Oil Co. 
Stein Equipment Co 
Union Standard Equipment Caves 
United Paper Machinery Cor 
Wabash Power Eyuipment Co....... 
Walker Employment Service....... ; 
Weinstein 20. 


-423-424 
426 
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the answer to many problem jobs in 








EXTERNAL BEARING 


HAMMER 
EXTERNAL om 


BEARING 
ORFICE PLATE 





























WELDED ANVILS 


SPLIT & HINGED 


ORIVE END FOR CLEANING 





RIETZ PREBRE 


Models for Many Purposes 
CAPACITIES: % to 60 Tons per Hour 

MOTORS: 1 HP to 100 HP 

SPEEDS: 10 RPM to 600 RPM 


Rietz Prebreakers successfully replace equipment of 
much higher horsepower and function with lower 
maintenance cost. 





CRUSHING 
HOGGING 
GRINDING 


of 
extremely large 
and/or 
tough materials 


MIXING 
BLENDING 


AKERS 


Send your problem 
materials to Rietz 
for free testing on 
Rietz equipment. 
Processed samples 
and a full report will 
be returned to you. 


ENGINEERING OFFICES IN PRINCIPAL CITIES 


MANUFACTURING CO. 


Santa Rosa, Calif 


West Chester, Penn 


DURAMETALLIC Fachkings 


You will get definite savings in maintenance costs when you use 
DURAMETALLIC spiral or die-molded ring packings. Durametallic 
means long uninterrupted sealing service with less wear on rods 


shafts, sleeves or stems. 
Write today for File No, DMCE 


Durametallic Products are “Engineered For The Job” 


DURAMETALLIC { ye 


2 2 oy SS Aone) 


CORPORATION 


Shen Sacer ©, | 











if this is your 


PROBLEM 


If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 
play your products, inform 
the public of your operations, 
attract key personnel to your 
plant, train employees, and perform 


any of the other communicative , 


functions vital to your business. . . 


this is your 


The McGraw-Hill TECHNICAL 
WRITING SERVICE has a staff 
of more than 150 highly-trained 
writers, editors, and illustration 
specialists whose job it is to create 
technical and general literature for 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals; 
Product Bulletins, Handbooks, 


Company Histories, Annual Re- 
ports, and other spec ialized mate- 
rial. Save money and time, Let our 
staff be your staff for Technical and 


Business publications, 


This service is available through ad agencies, 


t 


CH 


NICAI 


wh Be 


WRITING SERVICE 


| y c N 


2 oe t ve . ° ete 








Editorial Reprints . . . 


@ Processes and Costs 
1 Chemical Engineering's Flowsheets 
—150 process flowsheet ($2). 
2 Cost Estimation | — 38 articles, 
128 pp. of data ($1.75). 
3 Cost Estimation 11 — 12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 
48 Cost Estimation Ili — 17 articles, 
80 pp. May ‘54 ($1.25). 
52 Heat Exchanger Design—(75¢). 
56 Cost Index—Subject index to 35! 
cost estimating articles (50¢). 
65 Cost Iindex—Supplement (35¢). 
69 Plants & Processes—Reprint from 
1955 Inventory Issue (75¢). 
84 Piants & Processes—Reprint from 
1956 Inventory Issue (75¢ 


@ Feature Reports 

Fluid Flow—15 articles ($1.) 

Pumps—How to select (50¢) 

Process Instrumentation—($ | 

Size Reduction—(50¢) 

Fluidized Solids—(50¢). 

Heat Technology——($! .) 
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Binary Distillation——(75¢ 

lon Exchange—(75¢). 

Solids-Liquids Separations—($ | 

Solids-Gas Contracting—(50¢ 

Moving-Bed Processes—(75¢ 

Solids Concentration -— Survey of 
techniques (50¢). 

Bio-oxidation——Theory, design and 
practice (50¢) 

Drying—Methods, equipment, de 
signs & costs (75¢) 

Water—Treatment for use (50¢ 

industrial Statistics——How to usé 
data effectively (75¢). 

Fermentation——A total picture ot 
its chemical technology (50¢). 

Liquid Proportioning—Latest meth 
ods and equipment (50¢). 

Inflation ——- How to predict the 
shrinking dollar (50¢). 

Handling Compressible Fluids —Ar 
over-all view ($1). 
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Mechanical Seals—How to select 

and use (50¢). 
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How to use and control (50¢ 


@ Materials of Construction 


29 Protective Coatings—($|) 

35 Industrial Plastics—(50¢) 

38 Stainless Steels Properties and 
corrosion data (75¢). 

58 16th Biennial Report —- 64 p. re 
view: corrosion resistance ($1) 

79 Lead Installations Best desigr 
for many uses (50¢). 


@ CE Refresher Series 
Thermodynamics Principles—(50¢ 
Compression & Expansion—(50¢) 
Chemical Equilibrium—(50¢). 
Homogeneous Kinetics——(50¢) 
Catalytic Kinetics—(50¢). 
Interpreting Kinetics—(50¢) 
Simple Reactor Design—(50¢ 
Complex Reactor Design—(50¢). 
Catalytic Reactor Design— *9¢) 
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TWO WAYS...with 
Master Unibrakes 


STOP-HOLD — Master Type M 

Magnetic Unibrake Motors. For : ae 
quick, controlled stopping —espe- 

cially when you want to hold the 

load. Spring-setting magnetic re- 

lease brakes of the friction disc type 

combine with motor in a compact, 

integral unit. Sizes— 1% to 150 H.P. 


ROLLING STOP—Master Type 4 

D Dynamic Unibrake Motors. q 

Braking is obtained with a unique, q a 
patented brake winding superim- 
posed on the stator winding. Simple, 
compact, with no DC current 
required, the brake has no moving 
parts. There is nothing to wear or 
adjust—braking torque repeats con- 
sistently. Particularly recommended 
for automatic applications which 
do not require static holding. 

Sizes up to 30 H.P. 
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MASTER GEARMOTORS and 
variable speed drives can be supplied 
with integrated Unibrakes too. 

See Master for the perfect power 
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Like other operating parts on standard Pfaudler glassed 
reactors, sturdy bevel gear drives transmit ample power 
smoothly, quietly. Automatic lubrication. Adjustable speeds 


Sturdy drives help you mix most anything 
in standard Pfaudler glassed reactors 


To give you time-proven chemical process 
equipment on a fast delivery schedule, Pfaudler 
has standardized glassed steel reactors so they 
can be stocked in sizes ranging from 50 to 
4000 gallons. Besides speeding up shipments, 
this program has lowered costs. 

These reactors are all lined with Pfaudler 
acid-alkali-resistant glass, equipped with glassed 
agitators which do a variety of mixing jobs and 
are fitted with 6 top-head openings besides 
manhole and agitator shaft openings. 

Agitator drives are engineered for operating 
conditions which often involve corrosive fluids 


THE PFAUDLER Co. 
ROCHESTER 3, N. Y. 


and where agitators must without 
steady bearings. 

The agitator shaft runs true even under the 
heaviest service load. Spiral bevel gears pro- 
vide smooth, efficient and quiet operation. Lu- 
brication is automatic. Speeds can be adjusted 
as well as motor hp. Drives are just one of 
many standard features that give you great 
processing flexibility. 

For all the details, ask for Bulletin 902 or 
call in your Pfaudler representative. The 
Pfaudler Co., Rochester 3, N. Y. 


operate 


Specialists in Corrosioneering 


For quick delivery, always 
specify standard Pfaudler 
glassed steel reactors 
You're time and money 
ahead 











